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‘ Upright Drilling and 








NOW ONE 


W* take pleasure 
Drill & Tool Co., and Cincinnati Machine Too! Co., have been in- 


corporated and organized into one and will be operated under the name of 


THE CINCINNATI BICKFORD TOOL CO. 


The new company will continue the manufacture of the Bickford line of 
Radial and Multiple Drills and the Cincinnati line of Heavy Pattern 


This combination makes us the largest manufacturers of Drilling 
Machinery in the world. 





The Bickford Universal Radial Dril!. 


in announcing that the businesses of The Bickford 


Tapping Machines. 


The Cincinnati 
Bickford Tool 
Company 


Cincinnati, Ohio, 
U. S. A. 





The Cincinnati Heavy Pattern 
Upright Drill. 


See advertisements on pages 10 and 24. 
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INCRBASBD - »,x2 
CAPACITY ‘txthe 


OPEN 
Kqually suitable for work 


on bars, forgings and cast- 
ings. 








30°, heavier than any 
turret lathe of its size. 
Cross Sliding Turret. 


Stationary head stock, 
the most convenient and 
practieal for either belt or 
motor drive. 


Solid backing for tools. 


Write jor catalog— ‘The 
Open Turret Lathe.”’ 





THE THRBEAD MILLING MAGHING 
SIX SIZES 


For screws, spiral gears, 
worms, flexible shafts, ete. 


The lathe cannot compete in 
accuracy, finish and output. 


Will mill from a straight line 
to a circle and any spiral be 
tween. 


Two to six machines may be 
run by one make. 





Write for cataloge—* The Thread 
Milling Machine.”’ 


PRATT «&«& WHITNBY GOMPANY 
Hartford, Gonn., U. §. A. 


OFFICES— Trinity Building, 111 Broadway, New York, Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 
616 North 3d St Philadelphia: 2lst and Callowhill Sts Birmingham, Ala., Brown-Marx Bldg. Agents: California, Nevada and Arizona, Harron, 
Rickard & McCone, 461 Market St., San Francisco, Cal, and 164-8 North Los Angeles St., Los Angeles, Cal. The Canadian Fairbanks Co., Ltd., Mon- 


treal, St. John, Toronto, Winnipeg, Calgary and Vancouver. Japan, lr. W. Horne, 70 C Yokohama 
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Punching 
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Welding 


Shop Equipment Including the Special Spacing Table and Portable 


Examples of Work Done and Methods of Doing It 


Magnetic Drill. 
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Flanging is a subject to which, except 
in a desultory fashion, very little atten 
tion has usually been paid Manufac 
turers in general accept it as a real or 
partial necessity along certain lines, to 
be avoided if possible; and the expensive 
machinery needed for first-class work 
often prevents them from seeing its ad 
vantages Notwithstanding this fact, 
however, the use of flanging is steadily 
increasing, due to the greater strength of 
construction required by higher pressures 
and temperatures, and, as in the case of 
steel castings, manufacturers are turning 
mainly to outside plants having special 
equipment, for all work of this character, 
an interesting example of which follows: 

The complete machinery for all kinds of 
regular and irregular flanging, dishing, 
hot pressing, etc., of plate steel, has been 
installed in one of the large plants in 
Chicago, where, in addition to the special 
plates required a large quantity of cus 
tom work 1s” regularly turned out, 
ranging from the hot-pressing of shapes 
from 6 to 104 inches in size, to cold 
flanging up to any dimensions required. 
For sectional flanging there is also no 
limit. Many of the large manufacturing 
and metal-supply houses of Chicago and 
vicinity have been’ regularly bringing 
their plates to this plant for treatment, 
and while this work was started merely 
as an adjunct to the company’s regular 
lines of machinery building, it has grad 


ually become an important specialty 


SHops AND EQUIPMENT 


A visit to this section of the works has 





FIG. I A SECTION OF THI 


U DE A 


The work consists 


LA 


considerable interest 
of cutting to size, drilling, punching, 
beveling, welding, etc Che boiler shop 


is 396 feet 6 inches by 129 feet 2 inches, 


which equals 51,215 square feet, and the 
flange shop is 187 feet 2 inches by 30 feet 


2 inches, making 7330 square feet 








I K EN 


Standing prominent among the other 
machines are a 160-ton hydraulic press 
for sectional flanging, either hot or cold, 
which was built by W. H. Wood, Media, 
Penn., and a 4-column Niles-Bement 
press, of 550 tons pressure capacity, for 
Hanging plates of unusual size. For use 











FIG. 2. SPACING TABLE 


MARINI ENDING FLOOR 





AT WORK ON A PLATE 


with these presses there are dies in great 
variety lhe have been collecting, for 
sol years past flanging in varied 
shapes w required to be done, and they 
now represent, either single or in com 
bination, practically all shapes that can 
be conceived of as in any way adapted to 
industri rvice 
lor | ing the plat nd other struc 
t hay ere are two oil-fired fur 
na of special constructior One of 
thes 2-1 t eal 
Pre 1500 pounds to the square 
inch is 1 tained from a central pump 
ing plant ted in the boiler shop. An 
mulator Iso. fori part of the 
system, al < pneumatic hoists are in 
stalled 
B ‘Look AND ROoLts 
Particular noteworthy is the marine 
g ction of which is shown 
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FIG. 4. MAGNETIC OLD MAN 
in Fig. 1. This is made of heavy cast- is used for elevating the top. roll. 
iron plates so constructed as to give alter- Power from the motor shafts is trans- 


nate spaces and solid sections, very similar 
in appearance to a checker board. The 
spaces or pockets are so designed that 
practically any irregular templet or series 
of templets can be followed in outline by 


placing pins in the pockets. When these 


pins have been properly arranged, the 
work to be formed is brought red hot 
from the furnaces and bent so as to fit 


against the pins, where it is held in place 

clamps, and allowed to cool; or bend 
ing forms may be bolted to the floor and 
Anglt 


irons, structural shapes and flat bars can 


work brought up against them 

be tormed here to particular advantage. 
In the boiler ad- 

joining the the 


largest set of bending rolls in the West. 


immediately 1 


shop, 
flanging department, is 


(hey are capable of handling sheets of 


any size, up to and including 22 feet in 
length and 1 inch thick. The top roll 
is 27 inches in diameter and _ weighs 


og 


40,000 pounds. This set of rolls is oper 


ated by direct-current motors, and 1s 
under the complete control of the op 
erator at all times. A separate motor 


mitted to the machine through spur gear- 
ing. These rolls were manufactured by 
Hilles & Jones and are supplemented by 
smaller sets of the same company’s de- 
10 feet to 6 feet, for 
light sheettmetal work. 


sign, from down 
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SpacinG TABLE 

There has also been installed here a 
spacing table, which is the invention of 
the superintendent [his is one ot 
the largest tables in the « and 
the only one of its kind. It possesses 
several features novel to this class of ma 
chinery, one of which is that single 
operator is enabled to space or handle the 
heaviest plate that can be put upon the 


table 
pounds have been punched here, and 


Plates weighing as much as 7000 
the 
one man assigned to the work has not, in 
any instance, had difficulty in moving such 
plates for the various spacings required. 

In Fig. 2 is shown the spacing table 
as it is being used to punch three notches, 
2x6 inches on each side of a plate. Twelve 
binding bolt holes that are 9/16x5% inch 
are also punched in the sheet; one on 


each side of the six notches. These plates 


are set, notched and punched on _ both 
sides of the sheet at the rate of 130 per 
day. 

With this table the usual saw-tooth 





FIG, 3. SPACING TABLE 











FLANGED HEADS FOR WAT 


FIG. § 


k 





ANKS, ALSO FI 


RNACES 


AND PRESSES 








WITH AUXILIARY CARRIAGE OR OUTRIGGER 


rack, with its wear and other faults, is 
done away with, and in its place is used 
a steel templet. This, together with its 
locking pin, will accurately space any lay- 
within the scope of the punch to 
which the table is attached. The tem- 
plets are quickly and cheaply made, and 
but a few moments’ time is required to 
attach any templet to the machine. The 
design of the table is such that the only 
limit to the size of the plate to be punched 


is the room available for operating in. 


out 


lor example, sheets 30 feet in length and 
thick, that for 
rivets in one, two or four rows, 


3% inch are punched 
7¢-inch 
can be punched as readily as smaller sizes 

The machine is constructed almost en- 
tirely of structural shapes, the only cast 


iron used being the spreaders and stools 


for carrying the beams or rails. This 
style of construction gives not only a very 
light table, but also one of considerable 
flexibility, which will yield to the work 


clamped upon it, without detriment to the 


apparatus and without impairing the ac- 


curacy of the work to be performed 
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In connection with this table there 1s 
being used a Geo. Whiting No. II struc 
tural punch, and, with the various at 
tachments used, not only plates, but als 


structural shapes and butt straps can be 
an auxiliary 


Fig. 3, 


There is also car- 


shown in 


punched 


riage, or outrigger, 
which is used when punching across th 
ends of long plates, thus enabling the ends 
as well as the sides of plates of any di 


mensions to be moved easily and ac 


curately punched. 


Work Done 


butt straps 34 inch thick, 


SoME OF THI 


On this table 


10 inches wide, and 22 feet long, with 
four rows of 72-inch rivets, can be 
punched in ten minutes at one setting 


Sheets % inch in thickness, 8 feet wide 
and 22 feet long, with a double row of 
%-inch rivets all around, two settings be- 
end, have been 
hours, 


ing required for each 


easily punched in 1% whereas, 








FIG. 7 


under the old spot-punching system, these 
plates required over eleven hours each. 
Another interesting example given by 


the superintendent, is the recent punch 
ing in from ten to twelve minutes 
each, of several hundred tank plates 


They were 3/16 inch thick, 4 feet wide 
and 10 feet long, with a single row of 
holes on all four edges for ™%-inch rivets, 


and these were spaced 1% inches between 


centers. As an experiment, these plates 
were piled twenty to thirty high, and a 
bar of the same diameter as the rivets 


could be passed through any set of holes 


without interference [his shows the ex 


treme accuracy of the machine lwo 
men are, of course, required to put the 
plates on and off the table, but after the 
plates are set one man does all of th 
spacing lhe ends and sides of a sheet 


having 


different spacing can be pu 
by the use of doubk templets 


Other machines included in the boiler 


interest merely as 


shop, 


showing completeness of the equip 


SET OF WATER-JACKET PLATES FOR COPPER 
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FIG. ©. OIL-TANK CAR HEADS 


ment for every character of work coming 
within the scope of this department, are 


a 24-foot planer for straightening the 


edges of plates either on a square or 


bevel; a rotary shear, by means of which 


beveling circles, special shapes, ete., can 





SMELTING FURNACE 


be done in the minimum amount of time, 
and leave a clean, even edge on plates up. 
to % of an inch in thickness. This gives 
them the proper bevel for calking; a lin 
6-foot 
make, 


gine. 


of punches of various sizes, a 
the 


bending 


clamp of companys own 


for plate and hand _filar 





\ND STEAM-DRUM HEADS 

j-inch angle-iron shear; a _ multi- 
spindle drill, a 24-inch splitting shear for 
light sheet metal; a rotary splitter for 


shearing plates up to % inch in thickness; 
two riveting bulls of 75 and 30 tons pres 
sure, with the necessary hydraulic hoists; 
a pneumatic riveter constructed especially 
work as water-jacket flange 
riveting; a 10-foot brake for bending 
sheet steel into shapes like hoppers, cones, 
or horn riveter 
stacks, 


such 


for 


driven stake 


etc 


for water 


a p‘ wer 


pipes, sm rike etc 


structural punch for I-beams and channels 
up to 24 inches, also used in connection 
with the spacing table described above; 
a magnetic holder-on or “old man” for 
holding air drills for drilling and counter 
sinking; an oxy-acetylene welding ap 
paratus and other standard equipment 


found in an uptodate 


This department is served by two 30- 
ton cranes, and all of the machinery is 
driven directly, or from short lines of 


shafting by the company’s own direct-cur 


rent motors 
M AGNETIE Man” 


“OLD 
interesting of the 


the 


\mong the 


mentioned 


ap 
magnetic 


most 


paratus above is 


“old man,” which is shown in Fig. 4. This 


is also an invention of the superintend 


cnt, and the 
nel bars, held together with suitable plates, 


device is made of two chan- 


ind provided with three round iron legs. 




















PIPE 


WITH WELDEI ANGLI 


IRON FLANGES 
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[here is a suitable carrier inside the chan 
nel bars that is mounted on wheels, which 
permits of an easy movement of the drill 
back and forth. An air drill is suspended 
on a spindle in the center of this carriage, 
lowered 


and it may be readily raised or 


by means of the lever. The frame swivels 
freely around the upright from the mag 
nets, thus allowing work to be done in a 
radius would be 


the 


complete circle, whose 


equal to the distance center of 
| 


magnets to the end of the channel 


from 
bars 
The legs are arranged so as not to inter- 
fere with the free movement of the drill 
The hold- 


ing power of magnets is readily arranged 


when the magnets are engaged. 
in their winding to suit the work to be 
done. 

convenient for 


is Vv ery 


This machine 
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One of the most interesting jobs of 
Janging done in the shop is the irregular- 
shaped pieces, shown in Fig. 7. These are 
a set of water-jacket plates for a copper- 
smelting furnace, and it will be noticed 
that some of the flanges are very wide, 
and that the corners are turned nearly 
square. There would be altogether too 
much stock at these corners to bend and 
them into shape, and, therefore, 
welding was resorted to as an aid to the 
flanging operation. The autogenous welding 
for this 


press 


process proved of great benefit 
job, as with it the corners could be welded 
in much cheaper than the work could be 
done in any other way. The shape of the 


corner that is welded in is best shown at 
A, the 


corner that take the shape of a V, 


white lines on each side of the 


showing 








FIG. Q. WELDING HEADS ON 
ceuntersinking and other work where 
lever feed will answer the purpose, but 
by substituting a regular screw ieed for 
the lever, much heavier drilling can be 
done 

: 
I’ GIN 
It is, of course, unnecessary to dwell 
upon the fact that st-iron flanees have 
been superseded for all important service 


by forged and rolled steel. To turn out 
' 


Pts. £4 8% 


good work I MiSs KING, NOwever, requires 
special facilities, and it can only be han 
i 
dled tist S1 vhere the 
have i 
Am v 0 ( ? \ 
1oned w ds hot-water tan 
| 
hes th ges turned while 
ind Lot t beet wshed 1 
} on i Fic - lt bacl - 
, 
) t { 
ul u ging the 
} YT 
] ‘ . | 
omor ‘ ] 1 ] 
ste un vork 
hot i ] ‘ 








AIR-BRAKE RESERVOIRS 


where the corner was welded to the side 


4] 


anges 


WELDING 


Another job in which the autogenous 
process was f great use is the sheet-steel 
blast pipe, shown in Fig. 8. This pipe 


number 
To make 


cut of 


required for its construction a 


of angle irons of special shapes 


these angle irons two were 


pieces 
sheet metal and they were welded together 
easier 


angles were 


this 


at the c the 


rner, as 
made in than by 
method. 


acetylene process is 


*heaper way 


the old 


The oxy the one 


that is used in this plant, and the superin 


tendent says that he is finding new uses 


is shown at 


it every day. In Fig. 9 it 

work welding heads in air-brake reser 
irs [his process is used for welding 
ll angle iror is well as for a large 
unt of work of similar nature and 

Iso f 1 large quantity of plate work 
Many other shapes and forms are 
langed, p é punched, riveted and 
veld n tl depart t it as they are 
merous to mention, only a few of 
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those that were being worked upon could 
be used as examples of the class of work 
that is being done. 


Roller Tool for Piston Rods 


By STANLEY EDWARDS 





The accompanying blueprint shows a 
piston-rod roller now being successfully 
used in different shops along the line of 
the Union Pacific railroad. It is the in- 
vention of Thomas Roberts, the 
machine foreman at the company’s shop at 
Cheyenne, Wyoming. By its the 
necessity of filing a finish upon the piston 


present 
use 


rod is entirely eliminated. 

it in regular commission 
three different grades of 
work, shaft turned with a 
very coarse feed, one with a very ragged 
finish, and the third having heavy chatter 


Before placing 
it was tried upon 


one being a 


marks After running the roller over 
these shafts they were left with a very 
smooth, straight finish without any per- 


ceptible change in the length of the rod 
or shaft and without leaving any marks 
Metallic 


of identification them 


upon 





U Lo , Bolt 


4 X Hardened 
Roller | 





a7 MW V 
ROLLER FINISHING TOOL FOR PISTON RODs 
packing is used exclusively upon these 
rods, which necessitates a smooth finish, 


and as the surface left by the roller is far 
superior to a file finish, its introduction 
seems to have solved a problem in time 


saving and the production of superior 
work. 

[he roller is used with feeds varying 
from 1/32 to % inch. Rods that are but 


slightly worn are trued up by the roller 
alone and without taking a cut with a tool 
[he method of application is as follows 
The end carrying the bolts and clamps is 
secured to the slide rest. The roller on 
this section is fed up to the work by the 


cross-feed screw The other section is 
then clamped to this one by means of bolts, 
is shown, and this roller is forced 


igainst the work by the adjusting screw, 


which presses against the stud carrying 
the roller, this stud working in a slot 
about 2 inches long. The parallel feed is 


then applied and the operation begins, the 
done in oil. I believe there 
; no this 


through the kindness and consent of Mr. 


rolling being 


patent on device, and it is 


Roberts that this description is furnished 








uld 
ork 
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Machine Accounting in Machine-Tool Buildin 


Use of the Tabulating Machine by the Bullard Machine Tool 
Company, Saving Time, Money and Giving Detailed Distribution 





EDITORIAL CORRESPONDENCE 


In a recent issue, on 249, we 


sented an article entitled “Machine-shop 
Cost Machinery.” It 
discussed the first application of the tabu 


page pre- 


Accounting by 
lating machine to machine-shop cost ac 
counting. This article deals with the first 
installation and use of the tabulating ma- 
chine and its accessories in the cost-ac 
department of a machine-tool 
the Bullard Ma 


Tool Company, of Bridgeport, Conn 


counting 


building firm, namely, 


chine 


Although there has been only thre: 
months use at this writing the results ar 
as striking and successful as in tl 1S 
of the installation described in the pr 


Yet th 


, 1 
as been 


ceding article application is diffe: 


ent, for it worked out to meet 


tool building firm 


the needs of machine 
producing a single line of product 


The machinery 


il cost uunting consists of one aut 
matic fo int tabulating ichine 
1it auton 9 id ne gang 
punch and winch made by the Tab 


system of ac 
from the time-keeping records a 


velop form is shown by 


representative time 


inclusive, as tl rting 


point for tracing 


use of the tabulating 


1 hine | workman 1s given a tine 
curd envel mp when he enters the factory 
in the morning. In the left-hand upper 


corner 1s a ruled section stamped 7 a.m. 


workman comes in at that time, or 


prior to that time In the upper right 
hand corner is a similar ruled space, to 
} 


the 


p.m In case a 


be checked when entering factory at 


or before 1 workman 


enters late the envelop is checked with 
a biue pencil, with the exact time. Thus 
thi envelop serves the purpose ot check 
ing the workman's — tim nd_ fulfils 
the function usually executed by a tim 
cleck slip or card. 

Upon this envelop the man writes his 
number nd name in spaces prepared 
theref It should be recognized that 
this envelop is in no sense a time card. 
f 1 tin d of the forms indicated ! 
Figs. 2 to 4 inclusive is made out f eacl 
il l eve b that the vorki im ¢ ( 
These t e specimen cards are presented 
to show one d work ot w cn 300 
nd corresp | with the time-card 

lop of Fig Each morning t tit 
care for the eding day e slipped 
in the « sp ling envelop assed 
t] 101] wis t the depart nt rore 


forwarded by 
office A 


will 


man, and are him to the 
r¢ ference Te) 
letter 
This 


letter is cut by a small steel punch in the 
I 


cost-accounting 


Figs. I to 4, inclusive, show a 


H in the lower right-hand corner 


yf the department foreman and 
that 


rrectness of 


pt ssession 


indication the foreman 


the « 


serves aS an 


has. verified the en 


velop and its cards 


ORGANIZATION OF THE DEPARTMENTS 


ihe factory nged on what 1s usu 


ally styled th 


IS aft 


ne-shop plan;” that 1 


the organizatior composed of in 
dividual departments each one of which 
im general has machine tools of a given 
kind and performs a certain machine-shon 


the drills 


rc grouped 1 general drilling depart 
ment, thes eneral turning depart 
ment, a d the ] | ere ire 3) 1 nes 
departments indicated by numbers, bi 
ginning with No. 20 lhus thev can be 
grouped into tw lasses, one class hav- 
“ k - STAMI 
. iP L N + ‘ 
. 7 —— ~ ~ ‘ 
TIME CARD. 
7 / JY 
7a 
. 7 
oO 
Cx 
FIG FORM t i, 
ing numbers t wh the gure in t 


tens place is 2, and the other numbers of 


which the figure in the tens place is 3 
This division is made use of in connect! 
with some of the sorting-machine ope: 
tions and will be referred to late: 
DISTRIBUTION CLASSIFICATION 

We have ment ( it this m builds 
but a singl f machinet that is 
bering mills and vertical turret lathes ar 
iccessoriecs r t s reason the nh 
f distribution lassifications is n 
smaller tl will be found ichit 
shop bu:lding d lin hine 
Proc ctl ( < ais it ler 
four class . ( ( 

) Be ] 
. 
l cnerw Ss 1 tT « s¢ s \ 
I ( ( ‘ 
resp v t ) 
: 
| pt 
Mma: cative 1 < 
items whi t 
that is, for items w I : S 
<1 ] ] 


numbers are assigned 
number limit 
Should 


' 
ciassincation 


whereby 


, 
t be caré¢ I l ill 
ciassihcations specia 
be issued 1n its proper 
particular work nd t 
: ‘ ’ 

\OrK 18S ¢ | ted 

he classifications to w 
. < 1, listributed 


‘ y ' 
] } 
1 11 ; 
j ( l r | ) 
ret yper ¢ " 
1 t the 
1! 
l iter 
Voaf ' 
mwotl ( eon 
' - ‘ 
< é 25 
3? 20 
pe 

} t1 

i il 
1 ; 

I ( i if 

. a ‘ 

< 
] , + 

) 

met ‘ 
' 

7 ‘ 
re s i ‘ 

} ; 

} 

\ ) 

ale . 

li i 
The « 

eT a) 

} 

\ r 
ss V1 
ead 

il ¢ 


within 


a 


the 


condition 


pi 


a 


per 
p 


for the corresponding letter 


rise 


in unusual item of expense needs 








\fter the cards ep ed by dep 
ment the machine cat ir ittaled to 
ee that the LeTEC W the tot int 
1] the envelops, and after this balance 

been obtained ( ds are 2ang 

1 | b dep ents for the year 

di ind week, it being possible t 
ch about 15 cards time 

1 ii eld f the machin cards re 2s 

need ti tabulate the following data: 
lhe month and year (see the upper left- 


hand corner), the day of the month, de 
partment number, man number, job num 
ber, piece number and symbol, division 
number (refer to the small numbered sec- 
trons in the lower central part of Fig. 2, 
that motor drive (10) is checked 
that the 10 is 


punched in this corresponding field on the 


and note 


this card and number 


on 


card of Fig. 5), operation, contract num- 
ber if piece work, number of hours, 
amount of direct labor, machine number 


(note that the hundredths of the machine 
number are indicated by the figures 1, 2 
ard 3 in the extreme right-hand field of 
the card) At the top of this right-hand 


field are three groups of letters, which are 
N p, Pr 


replacement, nonproductive 


Re, and [hese are symbols 


; . 
iT 


and pro 
ductive, respectively, referring, of course, 


the character of the labor performed 
| the lower part of this right hand field 
re four symbols, which are R H, O H, 
P A and P S These indicate regular 
ours, over-time hours, piece-work allow 
nee and piece-work settlement, respec 
tively 

The connection between the indicated 
punched holes on these specimen cards 


ind the data on the corresponding time 
cards is readily traced. 


LABOR DISTRIBUTION 

. 
We 
the 


time cards 


the 


cards 


have now traced punching of 
from the 
All of the time cards for a 


given day, in number from 500 to 600, are 


tabulating machine 


first sorted into productive and nonpro 


ductive classes. This is done by sorting 
to the holes in the extreme upper right- 
hand stated 


that for each distribution classification, as 


corner. We have previously 
indicated by a letter, there is a correspond 
Thus all 


number lower 


ing series of order numbers 


production orders have a 
th all 


nan 10,000; similarly, 
numbers 


nonproductive 
orders have 


\fter 


or ¢ xpense 10,000 or 


vreater the sorting into two 
groups, one representing a productive and 
the other a nonproductive class, the ac 
curacy of the punching is tested by a 
needle. If all of the nonproductive card 
re properly punched, a needle will pass 
rough all the card f the group in th 
le indicating 1 in tl ten-thousandth 
mn of the field entitled “Tob Num 
, Anv card thr | which th oni, 
fails to p is improperly punched as ri 
rds the connection between the order 
mber and the classification nonprodu 
tive Similar] a needle should pass 
through all of the productive cards in th 


AMERICAN 


MACHINIST 










































































e indicating zero in the ten-thousandths the left-hand end entitled “Department. 
i lies ‘ ; . - - - i. ’ - 
lumn under the field heading “Job This gives four groups for each day's 
i i , s ‘ , d ; 
Number This is a rapid mechanical machine cards, and into these four groups 
he of the uracy of the punching ex ll of the cards are filed until the end of 
pressing the relationship between order ( ch week 
ber and At the beginning of each week—say late 
I nvel wd ¢ iss 
The cards for each classification are Monday afternoon—all of the cards for 
then sorted to the numbers 2 and 3 in’ the week preceding are ready to be sorted 
the tens column of the second field from for the distribution. One sorting lor each 
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cards into shop de- 
In 


arranges the 
This is the final sorting. 


group 
partments. 
passing it is interesting to note that this 
rate of sorting is 240 cards per minute. 
After this sorting the productive and 
nonproductive tabulated | 
and amounts to determine the 


items are vy 


hours ex 


penditure on each item in each depart 


ment. The productive items are then as 


into job numbers and the hours 


sorted 
and amounts distributed under these num 
bers by departments, there being a total 
of about 75 

The nonproductive di 
uted at the end of the month into expense 


different jobs 


items strib 


are 


classifications and according to department 
if desired 


PIECE-WORK 


There is still another series of labor 
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work time card of 


Sary t 


work 


that 
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oO 
ul 


oO ¥( 


‘ 
Ss 


» Into 


system 


corre 


aS 


spond with the 

Fig. 3. It is 
the details of the 
in force, except to 


a workman's wages 


according 


piece 


work bonuses ar¢ 


te 


) 


his sh 


} 


/p 


rating 


art 


handled in a 


rate account and are paid after the 


pletion of th 


Fig. 8 shows 


Fig. 
card properly punc 
as they are punched are 


Y 


chine 


cards regularly punched from the 
time cards, and the data which they carry 
are distributed in the regular way 

ADVANTAGES OF THE SYSTEM 


advantages of tabulatin; 
counting as defined by the 


On page 253 we pointed out three major 















































items that remains to be traced through S 

These items are piece-work bonuses. Fig. at the Pennsylvania Steel Company. These 

8 shows a specimen contract card properly three advantages hold in connection with 
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ng carried out by the 


llard Machine Tool Company. They 
ire A reduce expense in connectio1 
with cost counting; a lessened tim 
necessary to prepare the monthly stat 
ment; and distribution analyses in great 
detail an ft great elasticity and accuracy 

The monthly statements as they aré 
now being mpiled at the Bullard plant 
comprise so! 122 items. This work of 


distribution is done in about 4 hours, and 


the amount of detail is much greater than 


by the former accounting method; in fact, 
it would have been impractical to have 
obtained the amount of detail which is 
now available with the facilities which 
were formerly in us¢ 

The actual cost of the labor and ex- 
pense distribution will not exceed % of one 
per cent. of the total amount thus dis- 
tributed, and, of course, a much larger 
amount could be distributed with no 
greater expense, provided it was not 
made up of a larger number of individual 
items 

In regard to accuracy, the tabulating 
machine has a field that is all its own. 
Should we take.a given sum, say $10,000, 
and distribute it into 200 items, the labor 
of totaling and making those 200 items 
balance with the original sum is a serious 
mental tax on a_ cost-accounting clerk. 
Errors are pt to show, and are 
oftentimes of a nature almost to defy 
tracing. On the other hand, given a cer- 
tain group of tabulating-machine cards, 


whose items amount to, say $10,000, it is 
’ . 


very easy matter to separate these into 
200 groups, total the items in_ these 
Na a Ne 17 Neo. ” 
Na ip OF 4 
Ne 
per t 
f fy / ~ 7 
Pi: € ‘? "y ‘ 
E m . ~~ < hk 
M 
FIG. 8. PIECEWORK CARD CORRESPONDING 
WITH TIME CARD OF FIG. 3 
groups, and then have the grand total of 
all the group totals check with the 


[This is one of the im- 
of the tabulating ma- 


original amount 
portant advantages 
chine in the application that we are con- 
sidering 

ADDITIONAL Uses 


In addition to the that we have 
outlined for the machine cards, they are 


uses 


also used to determine the percentage of 
piece-work to day-work hours 
This merely involves sorting the cards to 
the letter svmbols in the lower right-hand 
field 
clerk who required 18 hours per week in 
order to work out this percentage. The 
‘hine time is 24 minutes for the chief 

a boy assistant, or a total of 


hours 


Formerly this work was done by a 


mat 


clerk and 
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48 minutes for the two persons, which is 
comparable with the 18 hours 
As _ stated 
time our 


directly 


mentioned above. earlier 


in this article, at the material 


was gathered the machines had been in 
about three months Certain 
applications were then contemplated which 


Among these 


use only 
had not been put into effect. 
is the ascertaining of the amount of de 
fective work by using the upper part of 
the right-hand field in which the symbol 
indicates replacement or the replac 
ing of work which has been spoiled. By 
to that field for any given period 
desired it will be possible to de- 
termine the and 
labor cost of replacing spoiled parts 

We have 
to 
a given group of cards to this 


fj 
i\ 


serting 
of time 
direct 


number of hours 


shown how machine cards are 


punched cover piece-work bonuses 
By sorting 
classification it will be possible to find 
out the of 


bonuses for any period desired 


amount piece-work 


OTOSS 


Another promising field of use is to 


determine the number of productive hours 
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these various groups will be added 
together to form a grand total on the 


other two counters. In using the machine 
for this purpose it is proposed to pre- 
pare, for all of the material re- 
ceived and shipped by the plant. With 
it will then be a 
simple and rapid process to them 
through the tabulating machine 
monthly, or at the end of any period de- 
sired, thus obtain debit and credit 
totals that will give a perpetual inventory. 


cards 


these cards in hand 


run 
weekly, 


and 





Drawing an Ellipse with Compasses 


Sy F. &. 3 


In Kent's Handbook, geometrical prob- 
lem No. 45, third 
given for drawing an ellipse with com- 
passes, The method, 
as regards the radii for the side and end 


method, a process is 
using eight centers. 


curves is simple, and gives radii which, 























per department. This might very nat- for ordinary ellipses, are approximately 
urally be an item which would be correct. The method of getting the radius 
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and tabulated week by week in 
the 
department. 


gathered 
order to check and study 
turing conditions in 
With an analysis of this kind at the com- 
mand of a shop superintendent it would 


manufac- 
each 


be possible to determine whether or not 
a machine-tool equipment was adequate 
or inadequate for a given condition of 
business. These facts are often very: de- 
for a department 
for 


for it is 
to 
more machine tools on the plea that he 


sirable, easy 


foreman make a vigorous request 

is getting behind in his work, when as a 

matter of fact the number of productive 

hours worked in his department may be 
] 

the 


far less possible number if all 
are kept running to their 


than 

of his machines 
capacity 
A PERPETUAL INVENTORY 

[he company also proposes to keep a 

perpetual inventory by using the tabulat 

machine [wo of the counters are 


ing 


totaling counters, while the other two are 


simple adding counters; that is, amounts 
for different groups will be added on two 
of the counters, and the total amounts of 


for the curve to connect these two is, how 
ever, not only complicated, but it gives a 


radius which is much too short for nar- 
row ellipses. 

I submit a method for getting this third 
radius which is not only much simpler, 
but which gives a radius that works well 
The 


follows, 


ou either wide or narrow ellipses. 


S as 


whole process of drawing 


reference being had to the accompanying 


illustrations. 


Lay out the long diameter A B and the 


hort diameter C D, Fig. 1, crossing each 


other centrally at F. Construct the paral- 


lelogram AEC F, and draw the diagonal 
I ( From £ draw a line at right angles 
to 4C, crossing the long diameter at H 


and meeting the short diameter, extended, 
if G; H is the center, and 
! /{ the radius for forming the end of the 
CG the 
lo this point 


necessary, at 


ellipse; G is the center, and is 


radius for forming the side. 
the the 
Kent 

To get the third radius lay off a base 


process 1s same as that given by 


line 4 B, Fig. 2, of any convenient length, 


and divide it into five equal parts by the 
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points 1, 2, 3 and 4. At one end of this 
line erect the perpendicular A C, equal to 
the radius 4 H, and at the other end erect 
the perpendicular B D, equal to the radius 
the ends of these 


CG. Connect upper 
perpendiculars by the line CD. From 
point 2 erect the perpendicular 2 E. The 


length 2 E will be the desired third radius. 
With the compasses to this radius 
find, by trial, a center J, Fig. 1, 
which a curve can be struck which will be 


set 
from 


just tangent to the curves struck from the 
centers HT and G. Lines drawn from / 
through H and from G through / will de- 
termine the meeting points of the different 
centers similarly 
of the ellipse is 


From other 


the 


curves. 
located 
formed. 

For narrow ellipses the radius A H with 


remainder 
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DIAGRAMS ILLUSTRATING THE DRAWING OF 
ELLIPSES WITH THE COMPASSES 
which the ends are formed should be 
lengthened somewhat as. follows: When 


the breadth of the ellipse is one-half of 
its length lengthen A H one-eighth; if the 
breadth of the ellipse is one-third of its 
length, make AH one-quarter longer; if 
the breadth is one quarter of the length, 
make AH one-half longer. 

With this modification of the end radius 
the method gives curves which blend well 
together so as to satisfy the eye, and gives 
an outline which, when tested by the tram- 
mel method of locating points in the out- 
line of an ellipse, as shown at the right, 
Fig. 1, is found to conform quite closely 
to the correct figure. 

It may be objected to this method that 
But 
the method given by Kent, while pretend 


the center / has to be found by trial. 


ing to give the center, does not exactly do 
it being necessary to relocate it by 


SO, 


trial. 
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A Propeller Planing Machine 


By W. F. Rice 

growing demand for propellers cor- 
machined to the true 
for large steamships has brought 
for 


Che 
rectly form of a 
screw 
out a number of interesting devices 
this work. A German machine, a 
product of the Vulcan Iron Works, is 


perhaps one of the largest 1 


doing 
yet designed, 
especially for this purpose; it has capacity 
for machining propellers up to 23 feet in 
diameter and of any desired pitch. It is 
a massive machine weighing about 40 tons 
This machine planes the blades in a cir- 
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Another machine designed and in us¢ 
at the Fore River yard, has proved very 
successful and combines the use of a small 
located 
end of 


The propeller is placed on the 


on 
the 


planer and a revolving table 
a separate foundation at the 
planer 
revolving table with its axis perpendicular 
to the planer table. A feeding mechanism 
with a cutter 
bolted to 
f the 


wnward and 


connects the revolving table 
bar carried on a which is 
the planer table. At 
planer the cutter bar feeds dé 


post 


every str ke 


the propeller revolves simultaneously. 


These last two methods are alike in 
principle, both using screw gearing to 
obtain the proper ratios of feed between 
the cutting tool and the revolving table 


In the first method, however, the propeller 


~Be 


Constan 


, —T Formula for Figuring Au 
i= Pitch of Wheel in Inche 


Lb rcumference of Gear P 








cular direction, the arm carrying the 
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cutter swings on a center in line with the 
propeller axis. 

The common method of machining pro 
pellers has been to place the propeller 
upon a revolving table on a planer, with 
its axis perpendicular to the planer table 
and plane radially from the tip of the 
blade toward the hub. A feeding mechan 


ism connecting the revolving table with 
the planer tool slide revolves the propeller 
the tool 
downward simultaneously with each stroke 
of the planer 
niakeshift, 


nearly as iarge as the diameter of the pro 


on its ax’s and feeds cutting 


This method seems only a 


ordinarily tying up a planer 
peller, for a considerable period, due to 
the 
planers. 


slow cutting speeds of most large 


This 


served the purpose where no great amount 


method, however, has 


of this class of work was necessary. 


FIG. 1 
SCREW PROPELLER GENERATING MACHINE 
moves and the cutting tool is stationary, 


while in the latter this condition is just 
the reverse. The last method is much to 
be preferred as it allows the use of a 
small planer with a much higher cutting 
speed 


\ Recent DESIGN 


[he machine herein described is quite 
different the 


No screw gears are necessary for generat 


from any of above types 


ing the different pitches. The machine is 


simple and it is believed to be a very 
practical method for machining propeller 
blades. is termed “A 


Screw Generating 


The machine True 


Device,” to be used in 
combination with an ordinary small size 
The description 


metal planer or shaper 


follows: 


429 


ompanying drawings, Fig. ¢ 


is a side elevation, Fig. 2 an end elevation 
lig 3 a pla Il he propeller 1 is fitted 
with bushings 2-2, which in turn fit a spin 
dle 3. Upon the spindle 3 is fitted loosely 
the collar 4 and the keyed collar 5 [he 
collar 4 is doweled to propeller by the 
pin 0 [he | se collar 1 contains a cif 
cular T-slot in which are bolts connecting 
with keyed collar 5. The propeller and 
collars are all forced by the nut 7 against 
the collar 3 f the sp dl [he object 
of these tight and loose collars is to pro 
e means ft djusting the different 
blades in posit for planing. By loosen 
t] l iing the circular T-slot 

the propeller may be moved on the shaft 
vill r | tightening them, making the 











shaft 
Slide 8 is gibbed 


the Spindle 3 1s 


slidk 8.. 


pre pelle r tast to 


journaled in the 


to the base 9, which rests on the sub 
base 10 

[he subbase 10 is provided with a cir 
cular T-slot which allows the whole device 
to be swiveled thereon. If the propeller 
blade has a rake aft, as is sometimes the 
case, this provides means of setting it in 
line with the action of the cutter bar 
which, as will be later described, is fast 
ened to the pl er table 


3 1s fastened the gear 11, 


To the spindle 


hes with the rack 12 sliding in 
An outer guide 13 for 
the rack is provided, which is also fastened 
to the base 9 The base 9 is provided with 


a shelf-like 


pitch rail 


carries the 
the 


support 9’, which 


14, which swivels on base 
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) e fa t any angle whi 
ll escrl ( rmines t 1 

( ye gen ed 1 he lock 
~ ‘ rail I4 nd 1s ¢ 

ne | p rl aled in 1 k 12 

lt fee the slide 8 is driven by the 
Vv I Fag g e nut 17 a id faste1 

to the sl S s screw 1S erated b 
the rat lever 18 engaging the itc] 

19. said | ving moved b litable co 
ection ane? table thus feedit 
the slide 8S \ d at every roke yy the 
lanet versible motor 20 engagin 
he gt 21 provides a rapid movement ol 

the slide 8, either forward or backward 

Ihe generating machine should _ be 
] ated at the end of the planer, as shown 
in | | lo the planer table is fastened 
the cutte var 22. which carries the cuttet 

d 2 The cutting tool should be on 

radial line with the center of the spin 
dle 

It 1 vious that to cut a tru EW 
vith the cutting tool working in the same 
plane, the propeller must rotate while ad 


vancing; the angle of the pitch rail 14 dé 
termining the pitch of the propeller. The 
rotating movement is obtained by advanc 


ing the slide 8, which moves the block 15 
along the pitch rail 14, which in turn 
moves the rack 12 engaging the gear I! 


y 


and revolving the spindle 3 


\djusting the machine for planing a 


given pitch only requires the setting of 
the pitch rail to its corresponding angle 
stroke of the 
planer the slide 8 is advanced turning the 
It will be 
left-hand 
generated by simply mov 
rail 14 to the right or left 
This 


proper 


(see Fig. 5), then at 


every 


propeller in the proper ratio 


noted that either right- or 


screws may be 
ing the pitcl 


f the zero mark will revolve the 


propeller in its direction without 


changing the direction of the movement 


of slide 8 
Phe 


machin 


Mac 


the pre peller blade by 


line is primarily designed to 
working 
but by 


20 the blade can be 


the cutting tool in a radial line, 


the use of the motor 


rotated across the cutting tool, which en 
ables the machining to be done in a cir 
cular direction, advancing the cutter bar 
at each rotation a sufficient amount to 
give the desired féed 

It will be noted that the generating 


machine is placed at the forward end of 


the plane his gives the planer tool a 


draw cut which is very desirable as it 
allows the cut to start at a solid portion 
of the 
as it approaches the end of the blade which 
thin. This obviates all shock and 


f the blade, which would occur 


blade, the cut increasing gradually, 


Is quit 
springing 


if the operation was reversed 


It is necessary, of course, when using 


the draw cut, to provide a groove for a 


This 


rotating the propeller 


tarting place Tor the tool groove 
(bv use 
tool in 


was to 


s cut by 


of the motor) across the cutting 


as if the blade 
be planed in a circular direction 


the same manner 
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A Homemade Pneumatic Elevator 


| 1} I 
Phe halt-tone hown herewith were 
( a large shop in Greater New 
Yor] nd illustrate a little, homemade 


elevator; at once so simple, effective and 
ingenious as to call tor attention on our 
part. The concern which I speak of has 


tool which has failed to grow in 


room 


March 18, 1909. 


It that the stairs could be abolished and 
further saving of valuable space on the 
und floor secured. The power neces- 
ry to operate the contrivance is secured 
line of the shop; 90 


from the maim air 


pounds is the working pressure. 


Fig. 1 shows the cage; Fig. 2 shows 
the overhead construction at the top of 
the shaft; Fig. 3 shows the cylinder. 


From these three views it will be seen 


that the whole mechanism is most com- 
pact and represents the ideal of simplicity 














FIG. I, CAGE OF 


size as the size of the shops has increased; 
consequently with the passing of time its 
capacity has become overtaxed. It was, 
therefore, decided to open another room 
the 
of this overtaxed condition. It 
that had to 
stairs often 
It was just here that an 
the re 


overhead for purpose of taking care 


was then 
found and 


down 


someone run up 


very with a resulting 


time 


9 . 
ioss oT 


ingenious mechanic came in with 





SMALL HOME- 








: . ¢ 3 
i ta oat Lae | 





MADE PNEUMATIC ELEVATOR 
it will be seen that 
an odd corner has been utilized, and far 
taken up 


Referring to Fig. 1, 


less space than would have 


been necessary with anything more bulky 
than a plain ladder. The upright guides 
are two galvanized pipes about 14-inch 


in size. The platform is about 2 feet 
square and of hardwood, say, 1 inch 
thick and well cleated underneath. The 


upright bars are of cold-rolled steel about 
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FIG 2. OVERHEAD CONSTRUCTION rOP OF SHAFT OF PNEUMATIC ELEVA k 


%-inch and to them is bolted the cross 


bar taking the shackle of the rope. Th 
rope is 16-inch steel wire cable and 
runs at the top over a cast-iron sheave 
set in two angle plates which in turn are 
bolted to the ceiling of the upper room 


A square hole with about ¥% inch al 
round clearance was sawed in the corner 
of the latter to allow the elevator to pass 
through 

After passing over the sheave just re 
ferred to, the rope passes horizontally 
parallel with the ceiling and the wall to 
another sheave which is a fellow of the 
first, but attached to the end of the piston 
rod, as shown in Fig. 4; it then returns 
and is attached to an eyebolt attached to 
a bracket, as shown in Fig. 2. The 
piston rod is a piece of cold-rolled steel 
1 inch in diameter. The piston, as seen 
in Fig. 5, is a cast-iron block turned 
1/64 smaller than the interior of the cylin- 
der. The latter is a piece of drawn-brass 
tube, 3% inches in diameter by 4 inches 
outside, so smooth and true that it was 
not deemed necessary to bore it. The 
cup leather shown at the forward end of 





the piston works admirably 
ends are blocks of cast iron attached to 
small sections of wrought-iron angles 
sx6x3 inches, which in turn are bolted 
to the ceiling In action the pet cock, 
shown at the rear of cylinder, Figs. 3 and 
5, is regulated so that, as the elevator is 
rising, enough air shall be retained in the 
cylinder to cushion the piston and pre- 
vent sudden shock 

lo operate the device, after taking your 
stand on the little platform you pull on 
side of the continuous cord shown in lig 
1, and this action opens a three-way valv: 
admitting air from the main to the cylin 
der. When descending you operate th« 
cord the reverse way and this action al 
lows the air which is pent up in the 
cylinder to return along the feed pipe and 
fnd an exit through one passage of the 
three-way valve into the open air; at the 
same time, of course, cutting off the com 
munication between the main and cylin 
der. The hole in the plug of the valve 
by which the exhaust takes place is about 
5/32 inch in diameter so that the de- 
scent is not too sudden 








FIG. 3. CYLINDER OF PNEUMATIC ELEVATOR 


$31 


The sensation of a ride on this simple, 
t useful, little elevator is worthy of 
ote. After taking one’s stand in the cage 


the cord is pulled and vou expect sudden 











(SoS 


DETAII OF SHEAVES AND CYLINDER OF PNEU- 
MATIC ELEVATOR 


death, but you become alarmed when vou 
find nothing has happened and you stand 
in fear of, you know not what, for a 
pace of about two seconds You have 


just begun to think of giving the trigger 

second tug when up you go with an 
irv bound and your face is on a level 
with the floor above, a distance of some 
14 feet; just about this point the cushion 
t the back of the cylinder is coming 
into action and you arrive at your destina 
tion with scarcely a jar The delay at 
the start is to be accounted for, no doubt, 
yy the time required to fill the pipe and 


part of the cylinder 


Device to Be Used in Lettering 
Drawings 


By T. J. S. KisHPpauGH 





Every draftsman appreciates the neces- 
sity of having the tracing cloth or paper 
perfectly clean and free from wrinkles 
while lettering, and especially in lettering 
the titles. If the tracing cloth is flat and 
free from wrinkles it not only adds to the 
smoothness of the work but increases the 
trensparency of the cloth. 

I have for some time past been using 
the device, a cut of which appears here- 
with for obtaining this end. This device 
consists of a piece of celluloid, or of thin 
woed, cut as shown, and placed on the 
drawing with the slot over the part of the 
drawing to be lettered; a slight pressure 
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exerted upon the edges will make the part 


of the tracing directly underneath very 


smooth and f1 from wrinkles, thus in 
suring rapid and accurate tracing of the 


lettering on the original drawing 








A Thread Cutting Job 





By X. Y. Z. 


Recently I found a nut to crack that 
may have been a source of annoyance to 
others, and if so, it may be as well to tell 
of it for the general good. A_ stone 
quarry four or five miles away sent in for 
a man to come out “right away” to over- 
haul some steam drills. Five hours was 
sufficient to get the drills going, and just 
as I was about to start back to the shop 
the quarry’s “engineer” brought out the 
“nut.” <A length of 2-inch steel tubing, 
12 feet long, was required to be threaded 
and put in; he had no die; wanted to 
know ii I had. I hadn't, but thought I 
could fix him up somehow. As the shop 
ras after business, | got into my overalls 
again and went to work. Upon investiga- 
tion I found the man was right; he had 
no die. The nearest resemblance I could 
find to a thread-cutting tool was a large, 
battered, dul] square of steel, that many 
years ago had been a die, and it was also 
an inch too large. 

Later, when I had need of one, I found 
out also that the only pipe wrench was 
quit looking and 
There 


entirely too small. I 
asking for tools and went to work. 
were plenty of short pieces of 2-inch tub 


ing, from 2 inches up to 2 or 3 feet in 
length. I chose a piece about 6 inches 
in length and threaded on one end. Then 
I looked up a plain union for it. Then 


I cut a small sapling nearby, and cutting 
off a piece about a. foot long, tapered it 
lightly at both ends, and whittled it as 
nearly round as possible, leaving it a good 
drive fit. Then | drove it about half its 
length into the long length, and put the 
short length on over the other tapered 


end of the plug, and placing a piece of 
board on the 
the threads, drove it down hard and fast 
Now taking this joined tube out on a littl 
platform at the rear of the engine room, | 
cut off fou 


end so as not to damage 


got a piece of timber 4x6, 


lengths about 2 feet each. Taking two of 
these lengths and cutting V’s in the nar 
row side (large enough to bind the 2-inch 
pipe tightly), I spiked one down to the 
floor g od and firm (in spite of the pro 
side up. Then 


tests of the *‘« ngineer™ r \ 


the long length of the tubing was laid in 


the V and the other block put over it, 
V down, and spiked securely to the lower 
block. The other two blocks had V's cut 
in the middle, on the narrow side also, but 
a little larger, to receive the union. Six 
feet from the other blocks one was spiked 
down, the union was oiled and screwed 
on the end of the short length of pip 
a turn or two; the union was then laid 
in the V, and at each end of the union 


iails were driven, getting as much pur 


chase as possible, to prevent end move 
ment of the union Then small handful 
of sand was thrown in on the union to 


help my wooden clamps to keep it from 
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turning; the top V-block was put on and 
spiked down firm. I found an old, worn- 
out, flat file and broke about % inch off 
the end and ground it into a threading 
tool on what | firmly believe to be the 
very worst grindstone I ever saw in my 
whole life, driven by the good old “Arm- 
strong motor” of our forefathers. Now 
after a few trials I found a single block 
that would bring the cutting point up to 
the center (the file, of course, set edge- 


wise); this block, like the others, was 
spiked down. Squaring from the long 


tube, a pencil line was struck across the 
block, and verified by trying the relation 
of the cutting point to the tube, with a 
center gage. To this line a block was 
nailed, or rather two, as one of the right 
thickness could not be found; this block 
was even with the hight of the file; against 
this block the file tool was set, and on the 


other side a block was nailed firmly 
against it. Behind the tool a block was 
nailed, with a scrap of iron between it 


and the file, and on top of all was nailed 
a board. This course, 
was fixed at the end of the tube where the 


arrangement, of 


short piece was joined on by the plug, 
start. The 
All things 
being secure, it remained to find a means 
A stout cord and a 


The 


and where the thread was to 


file was set in for a light cut. 


of turning the tube. 


stick about 3 feet long solved this. 
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length of the long tube ran out over the 
platform 5 feet or so. One end of the 
cord was tied to the end of the stick and 
the cord was then wrapped around the 
tube and tied to the stick again, after the 
manner of using a chain wrench. The 
tube was now screwed down into the 
union, and in passing the cutting point a 
thread was cut on the long pipe. When 
it was run down far enough it was un- 
screwed, and the file was tapped forward 
a little and a scrap of sheet iron put be- 
tween the scrap of iron and the wooden 
block behind the file. Four cuts were 
taken, and the job was all right. Then 
I had the “engineer” sign up my time and 
I started The job required 
two hours and a half. After the first cut 
each cut was stopped 1/16 inch short. 


for home. 





A Recording Ammeter and a 
Special Milling Machine 


Among the interesting contrivances im 
the works of the Ferracute Machine Com- 
sridgeton, New Jersey, is a specia} 
mention. 


pany, 
recording ammeter worthy of 
All of the machine tools are motor driven 
and it the 
amount of current consumed in a given 


being desirable to record 




















FIG I RECORDING 


\M METER FOR FINDING 


POWER CONSUMED BY MACHINE TOOLS 








March 18, 1909. 


time by the individual machines, Oberlin 
Smith, the president of the company, had 
the instrument shown in the accompanying 
illustration constructed for the purpose. 
It consists of a standard Bristol ampere 
meter with a special recording disk in- 
dicating consumption of current in horse- 
power instead of watts as in the ordinary 
meter, the clockwork being adjusted so 
as to make a revolution of the disk every 
five minutes. The circuit in each ma- 
chine contains a horseshoe plug A which 
is exactly the same size and shape as the 
plug connected with the ammeter, it re- 
quiring only an instant to withdraw one 
plug and replace it with the other. 

The circular chart or disk contains ra- 
dial lines on which the horsepower is in- 
dicated, the meter recording up to 15 
horsepower. The circumference of the disk 
is graduated in 5-second spaces, the disk 
making a revolution every five minutes. 
When the ammeter is in operation, the 
pen at the extremity of the recording arm 
makes a line on the revolving disk, the 
amount of horsepower consumed at any 
given time being shown by the position of 
the line on the disk. 

The contrivance has several advantages, 
not the least of which is being able to 
read at a glance of the chart what the 
machine is doing in horsepowers, and en 
abling the superintendent to ascertain if 
the machine is working up to its capacity 
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or possibly beyond it. It also serves as a 
telltale that cannot be contradicted as the 
ink line left by the recording pen on the 
chart is evidence not easily questioned. 


A MILitinG MACHINE FoR SPECIAL WorkK 


The machine illustrated herewith is a 
special tool known in the shops of the 
Ferracute Machine Company, Bridgeton, 
N. J., as a clutch miller, also designed by 
Mr. Smith, of the company, to shape the 
surface or shoulder a of the clutch lever 
shown on the floor. A clutch lever is an 
essential part of the pin clutch found on 
nearly every press made by this company. 
It is a steel casting, the shoulder a con- 
taining a warped surface, its function be- 
ing to throw out the clutch at the end of 
the stroke of press. The cylindrical pin 
which bears against the shoulder is called 
the clutch beam. 

As might be imagined, it is not an easy 
job to dress the shoulder accurately by 
hammer, chisel and file. Mr. Smith con 
ceived the idea of having this work done 
by a special milling machine, evolved from 
a pedestal lathe which was so badly dam 
aged when the destructive fire occurred 
at the Ferracute works as to be useless as 
a lathe. 

The engraving shows a swinging bed 
pivoted to brackets bolted to the frame 
and housings for the guide-roller similarly 
attached. A revolving table, containing 

















FIG 2 SPECIAL CAM 


PROFILING MACHINI 
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on its periphery a guide corresponding to 
the clutch-lever shoulder, is centered on 
the swinging bed. An adjustable weight 
is attached to the rear of the bed serving 
to keep the guide up against the roller 
throughout the milling operation. A ver- 
tical sleeve containing a handwheel at its 
upper end, the lower end having gear teeth 
which engage with teeth cut in the table, 
gives circular motion to the table. The 
milling cutter in the spindle of the ma- 
chine is made the same diameter as the 
clutch beam. Holes are drilled in table 
to locate the several jigs, the machine be- 
ing adapted for milling a number of sizes 
of clutch levers, the motions on the ma- 
chine conforming with those incident to 
the clutch parts on the press. 

To do the work, it is only necessary to 
place the clutch lever in its jig and bolt 
the jig to the table. The machine is 
started up and a cheap boy does work in 
a few minutes that was formerly done in 
a much longer time and less satisfactorily 
by a skilled machinist 





A Peculiar Case of Wear 


By R. E. BLaIn 


A lathe spindle for a fourteen-inch 
lathe was returned to be replaced with a 
new one. The thrust collars were ar 
ranged in the usual way, a cast-iron collar 
keyed to the spindle and the hardened 
steel one running loose and_ bearing 
against a bronze box. This steel washer 





\ PECULIAR CASE OF WEAR 


B had cut the spindle A_ three-fourths 
through [he boring-tool marks on the 
inside of the ring were fresh and showed 
no sign of brightness nor wear 

Why did it cut and how? 
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Large Work on Cleveland Automatics 


Samples of Work Done, Time Consumed, Metal Used and Tools 
Needed in Machining Them. Cost as Compared with Other Methods 


EDITORIAL CORRESPONDENCE 





made in 60 





The we turned out of the rate of one every 20 minutes It is 4 lhe piece shown at D was . 
solid bar utomatie turret lathe inches long, wit! .-inch hole through minutes from a 6!-inch bar of steel, on 
has had ; ntinual increase in size since the center, and is made from a bar 4% the 634-inch turret machine. It is 4¥2 
the advent of this machine tool, and today inches in diameter, in the 44-inch turret inches long when finished, and the cutting 
pieces e being made of a size that lath [he tools used are a forming tool, tools required to make it were an out- 
would |} n considered very unprac in oil-tube drill, a boring tool, a reamer side forming tool, an oil-tube drill, a 
tical and not at all economical but a few and a cut-off-tool counterbore for rough boring, a boring 
The piece shown at C is made in 18 tool for the finishing cut, a combination 
Some gest work of this kind 
is now be Q e by the Cleveland Aut 
matic NM e | any, on it \ 
mati 1 its own shop at Clev 
land. A \ ese pieces are illustrat 
| descril 1 in this rticl Th v1 
ight { wn in Fig. I, gives 
idea of the k that is here being tur 
On tl ( f thes pieces there is 
large amount of metal removed fron 
the cente onsequently there 
re t ce | wasted or sold in 
fo ( hiy nd shavings. In spit 
this fact, however, the finished pieces 
produced ost than they could b 
forged into shape and then machined 
The cost of the el used from the bar 
to form these pieces on the automatic 
machine, about equals the cost of drop 
forgings when formed into shape for th« 
same pieces. Here the comparison ends as 
there is n setting of each piece in 1gs 


as there would be with forgings, 
work 


t the 


or chucks 
the m 


more quickly 


much 
of the 


achine is done so 


th 


' 
and 


final cost 


] 


finished piece is considerably less. 


TiME AND Toots Usep IN MACHINING 

When using steel that contains from 
0.10 to 0.25 per cent. carbon, the piect 
hown at 4. Fig. 1, is made at the rate 


minutes. This piece is 


of 


2 inches long, and is turned from a 


one every 18 


bar 

















1'4 inches in diameter, on the Cleveland 
1'4-1inch turret machine The tools re 
juired are i 1g tool to turn the out 
side down to its proper shape and size, 
while the stock on the inside is removed, 
first, by a drill that is about 2% inches ir 
diameter by a counterbore to roug 
the s ext | boring tool that 
( s the rly to its p! ¢ S1z¢ | 
1 la vhicl she t] 
oe 7 font tn “a SAMPLES OF WORK DONE ON CLEVELAND AUTOMATICS 
| 2 inch it 
‘ lef bu et $s 2 i! s long and is taper and straight reamer that was 154 
than tl ng ft ) f g Im in diameter, inches diameter on the straight part, and 
y f ing | t machi It is bored a cut-off tool. 
t te deep ¢ : ! t diameter as the piece The piece shown at E takes 64 minutes 
urface of the niece The final on W | the cutting tools used to make It is 4 inches long and is made 
is perf by the cut-off tool whi re t same as those used for this piece, from a bar 6% inches diameter, on the 
s the off of the bar. except that the utside forming tool is 634-inch turret machine. The tools used 
Phe hown at B is made at t fa diff t shap in making this piece are a forraing tool, 





Wwe 
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TOOLS SET TO MACHINE PIECE 
an oil-tube drill, a counterbore for rough 
ing, a boring tool, a reamer 45@ inches in 


diameter, and a cut-off tool. 
SpecrAL Toot Ho.per 


The 634-inch Cleveland turret machine, 


it is set up, while making the piec¢ 
marked £, in Fig. 1, is shown in Fig. 2 


top of the turret 
is 3 inches in diameter. Back of this, al 
hidden, is the rough 


The drill shown at the 


most counterbore, 


and below that is the boring tool, whil 

















FIG. 3. SPECIAL TOOL HOLDER 


the 454-inch shown as it is 


entering the hole 
For this job the 


reamer 1S 


tool holder 
3 is used to hold the out- 


spe cial 
shown in Fig. 
side forming tools. It lies against the end 
of the turret, grouped in the midst of the 
other tools, and is clamped to the stem 
of each tool by the set screws in the five 
This tool 
holder, and inches has been 


ends. makes a very rigid 


with it 134 
peeled off, in one cut from each side of 
bars from 4 to 6 inches in diameter, thus 


reducing the diameter 234 inches 


“ce” on 634 


ther a finishin 
vols that are held 


INCH 


One of the two tools shown 


holding end takes 


MACHINIST 


TURRET MACHINI 





; ; 

in the tool 

ehing cut nd the 

: 
s making two 
; 

gid vy it. In one 

é ghing tool ts 


i% = 
t 
tion, Cal 
ttachme1 
oT roc 
di 1ete 
roe 
{) i 








TO 


MACHINE 


( 





OLLET 


i I cutting 


ymatics 





! 
’ , 
t 
— i ~ 
a) "— 
{ LARGE COLLE 
} ° ome he 
I ring, or any other op 
( e simultaneously. This 
, | 
I nicely tor the mak 
pieces when tl reduction 
f end of tl bar, 1s 
PiECI \l ACHINED 
marked F, in Fig. 1, differs 
s in th it is bore out 


yn the 
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6-inch turret machine, in 35 minutes. The 
tools used are a forming tool, an oil-tube 
drill, a counterbore that roughs out both 
inside diameters, a boring tool that bores 
them to the right size for the reamer, a 
reamer that finishes both 
diameters of the hole to their sizes of 
3 3/16 and 3% inches, respectively, and 
a cut-off tool. 

The piece marked G is made in 28 min- 
It is 4% inches long and made from 
the 


combination 


utes 
a bar 4% inches in diameter, on 
414-inch turret machine. This 
also finished to two different diameters on 
a form- 


piece 1s 


the inside and the tools used are 
ing tool, an oil-tube drill, a counterbore 
that roughs out both diameters, a boring 
tcol that the same, a combination 
reamer that finishes both diameters to 
their respective sizes, namely, 1 15/16 and 


does 


27% inches, and a cut-off tool 
The piece marked H, while small, gives 
these machines do on 


It is 43% inches long and 


an idea of what 
threaded work. 

is made out of 14-inch round bar, on the 
114-inch turret machine, at the rate of 14 
It has a square thread and the 
head is nurled. The tools 
forming tool, a box mill, a nurling tool, 


per hour 
used are a 
a die, and a cut-off tool 


THE CoLitet CASE 


The collet chuck case shown in Fig. 4 
in detail, and in Fig. 5, as it is being ma 


inch turret machine, is 
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the largest piece that is being made at the 
present time. It is made from a bar 45% 
inches in diameter and is 7% inches long. 
The forming tool takes a single cut the 
entire length of the collet, as is shown 
by the cutter that is located in front of 
the collet that has been formed in Fig. 5. 
This piece is made of 40-point carbon 
steel in 1 hour and 10 minutes. The 
tools used are the forming tool, a 2'%4-inch 
drill, a boring tool, a 
reamer, and a cut-off tool. With a lower 
carbon steel this time could be consider- 


counterbore, a 


ably reduced. 

When we consider that something over 
25 pounds of metal are removed in the 
making of this piece and that, with the 
operating cost of the automatic only I 
mill a minute, the labor cost is only about 
7 cents; it means that a large saving has 
been effected over the old methods of do- 
ing this work in the power, or even in 
the turret lathe. 

The same relative 
cost and metal removed are also applicable 
t~ the other pieces described above. 


eS F. & 


results as to labor 





A Thread Cutting Job in the 
Drill Press 


GouLD 





By STANLEY 


Inclosed find sketch and description of 
little out of the reg 


job which ts a 
































A THREAD-CUTTING JOB IN THE DRILL PRESS 
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ular run of work done in a small shop. 
We finished three large cast- 
iron weighing about 1000 
diameter was 14 


recently 
ells, 


pounds. 


each 
The 
inches, the flange on was 2I 
inches in diameter by 1% thick, 
and the flange on the other end was 42 
inches square by 1% inches thick. The 
included angle between the two flanges 
On the outside curve 


inside 
one end 


inches 


was about 50 dégrees. 
of the ell was an opening A tapped for a 
4-inch standard pipe, at an angle of about 
70 degrees to the face of the round flange. 


FACING THE FLANGES 


We faced the round flange B in a 
36-inch lathe by bolting the fitting to the 
lathe carriage and fastening a cutting tool 
The square 
flange C required no facing. The 4-inch 
pipe thread was cut in a 26-inch drill 
which had a reverse belt used in 
tapping. A 4-foot length of 1 7/16-inch 
shafting E, the size of the hole in the drill 
table, end to 
7g inch diameter by 2% 
go in the drill chuck F. 
turned to I inch 
threads 


to one of the chuck jaws. 


press, 


down on one 
inches long to 
The other end 
and 


the 


was turned 


diameter 
standard, 


was 
threaded 
thread being about 7 inches long 

A cutter head G was made of a cast 
shown, the hole which 
tool H being drilled 
A ¥-inch screw / 


eight 


iron collar, as 
holds the 
through the bar also. 
with a slot for a screwdriver 
in to adjust the cutter for depth of cut 


cutting 


was put 


Another 3¢-inch set screw J held the cut 
ter firmly in place. A ™%-inch set screw 
K held the collar to the shaft. 


OPERATIONS IN DriLtt Press 


Che fitting the 
proper angle to the drill-press table was 
bolted down The boring 
was held in the chuck and passed down 
through the the table, the 
threaded end coming about 8 inches from 
the the press. The fitting was 
bered to proper size for threading with 
a tool held in the cutter head and using 
the regular drill feed. An angle plate L 
was then bolted to the base of the press 
On this was bolted a dolly box M tapped 
out to fit the end of the bar. This gives 
the feed to cut the thread by, a 4-inch 
pipe having eight threads to the inch. A 
taken through with the thread 
press stopped, and before re 


THE 


with flange at the 


securely. bar 


hole in 


base of 


cut was 
tool, the 
versing, a sheet 
placed in the chuck on the same side of 
the bar as the thread tool was, so when 
the chuck was tightened up, the bar was 
sprung over to one side, which slightly 
relieves the thread tool, permitting the 
press to be without breaking 
the point off the tool. When the tool 
had reversed out of the cut the sheet-iron 
and the back 
ot the cutter set up a little before taking 
the This 
peated, about eight cuts being required to 
finish the 


piece of iron N was 


reversed 


shim was removed screw 


next cut. operation was re- 


thread 
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Oxygenite Process 


Apparatus and Materials Used. Cutting Steel. Time and Cost of Gases 


in Welding Different Jobs. 


Work Done at Fore River Ship Yards 





B Y 


The oxygenite process of welding is one 
that autogeneously welds metals by the 
use of oxygen and acetylene gas that are 
forced under pressure through a specially 
constructed blowpipe or torch. 

It differs from other autogenous weld- 
ing processes in the generation of its oxy- 
gen. Oxygenite is a powder, resembling 
fine, gray sand, that contains a large 
amount of oxygen. 

This oxygen is liberated by the heat 
generated by the combustion of carbon 
mixed with the oxygenite, the combustion 
taking place in a closed vessel. Each 
pound of oxygenite’ gives off about 5 cubic 
feet of oxygen gas which at the same 
time stores itself under a pressure of from 
150 to 200 pounds, according to the appar 
atus used. This does away with the neces 


Ss rs L A 


the oxygen, combustion is started by 
means of an ignition powder, and the re- 
tort is then closed. The combustion con 
tinues in the closed retort, due to the sup- 
ply of oxygen generated. The carbon di- 
oxide is removed by passing the oxygen 
gas through a scrubber. This scrubber, or 
washing and cooling device, is a_ steel 
tube that is filled with inert substances, 
over which a solution of caustic soda is 
poured through a funnel and a two 
way cock. The oxygen gas bubbles up 
through this and is thoroughly cleaned 
after which it passes into the storage tank. 


OXYGEN-GENERATING APPARATUS 


The three standard styles, or more cor- 
rectly speaking, the three sizes of the sta- 



































FIG. I. SMALL OXYGEN- FIG. 2. MEDIUM SIZED FIG. 3. LARGE SIZED GENERATOR, SCRUB 


ITE APPARATUS 
CAPACITY 50 
CUBIC FEET FEET 


CITY 175 CUBIC 


sity of a compressor when the apparatus 
is used for welding metals, but when 
thick metals are to be cut an oxygen pres- 
sure of about 300 pounds per square inch 
is needed, and means are then adopted 
to store the oxygen at this pressure. 

One hundred parts of crystallized 
potassium chlorate to 13 parts of the best 
quality manganese dioxide, by weight, are 
usually used to generate the oxygen from. 
Some put this in a closed receptacle and 
apply heat to the outside of it to make 
the chemicals give off their oxygen. 

In the oxygenite process, however, car- 
bon is added to the mixture that gives off 


APPARATUS CAPA- 


BERS, AND STORAGE TANK 
CAPACITY 350 CUBIC 
FEET 


tionary oxygenite apparatus are shown in 
Figs. 1, 2 and 3. Fig. 1 shows the smallest 
size which has a capacity of 50 cubic feet 
at 140 pounds pressure; Fig. 2 shows the 
medium size, with a capacity of 175 cubic 
feet; and Fig. 3 is the largest size with a 
capacity of 350 cubic feet. 

In Figs. 1 and 2 the oxygen generator 
is in the center, and this is surrounded by 
the scrubber, which in turn is surrounded 
by the oxygen storage tank. This makes a 
very compact oxygen outfit; the small size 
taking up a floor space of 18x24 inches only, 
while the medium size occupies less than 
3 feet square. The small size is about 6 


K OE 


feet high while the medium is about 7 
feet from the floor to the top 

The largest size, which is shown by 
Fig. 3, is constructed differently, as the 
generator, the scrubbers and the storage 
tank are separate his is about seven 
feet in hight, over all, and occupies a 
floor space of about 4x6 feet In 
charging the generator the tightening 
screw A is loosened, the clamp B swung 
oft the cover, the cover C taken off and 
the basket that holds the oxygenite taken 
out. This basket is a tube that is per- 
forated around the sides to allow the 
oxygen to escape. This basket is lined 
on the inside with a special kind of as- 
bestos cloth and the oxygenite filled in 
flush with the top. The basket is then 
placed in position inside of the gener 

















Fit j PORTABLE OXYGENITEI APPARATUS, 


CAPACITY 75 CUBIC FEET 


ator, the ignition powder lighted with a 
match, the cover clamped on, and the 
combustion which takes place inside of 
the generator releases the oxygen from 
the powder 

This oxygen then flows out of the top 
of the tank, through the pipe D, into the 
bottom of the scrubber E. From the 
scrubber — it passes through the pipe F 
into the second scrubber G and from the 
second scrubber G through the pipe H 
into the storage tank /. In the smaller 
sizes but one scrubber is used which, 
however, is of a comparatively larger 
size 

On top of the generator at J, and the 
storage tank at K, are located safety 
valves, and at the bottom of the scrub- 
bers are located drain cocks L. For 
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controlling the oxygen gas an indicator is 


located at M, which shows the pressure 
the tank; and a pressure regulator, 
reducer, is located at N with its in 
r gage O for the purpose of giving 
proper blast to thé gases as the 
en the blowpip 
\ portable apparatus for generating 
xygen from oxygenite and storing it 
until used is also made by this same com- 
pany. This has a capacity of 75 cubic 
feet and is shown in Fig. 4. The up- 
right tube that runs through the storage 
nk is the scrubber. This apparatus oc 
upies a floor space of about 2%x5 feet, 
id is about 6 feet high over all. 
OPERATION OF GENERATOR 

















For the supply of acetylene gas to use 


in conjunction with the oxygen for weld Fu, 5} SORCR WEEE CUTTING 


ing and cutting metals, the same acetylenc 


apparatus that is used by others, is used The torches used with the apparatus are 


with the oxygenite process, and as this is very similar to those used by others and 


so well known it will not be described 34 nozzles are furnished with each torch 


here so that any desired thickness of metal or 




















FIG. 7. WELDING FLANGES AND NIPPLE BRANCHES ON CAST PIPE 


ATT ACH MENT 


AND SOME PIECES CUT 
For cut- 
ting metals an extra attachment and tip 


style of welding can be done. 


is added to the torch, as shown in Fig. 
5. This is for furnishing the extra sup- 
ply of oxygen that is needed when cut- 
ting metals of considerable thickness. 

The metals shown in front of this torch 
were cut by it. The piece A is a pipe 
with the of inch thick and 
the hole cut out is 134 inches in diam- 
B is a %-inch thick steel plate; C 
is 134 inches thick; D is 2 inches thick; 


, 


metal % an 


eter. 
and E£ is 1 inch thick. 


SAMPLES OF WELDING 


The Fore River Ship Building Company 
has applied this process to the manu- 
facture of their ventilating pipe for boats, 
as well as to other kinds of work, and 
Fig. 6 shows a few of their many sizes 
and shapes of welded ventilating pipes. 
The pipes are made of thin metal that was 





With this system a continuous supply of 
oxygen can be kept up by simply filling the 
retort with oxygenite and lighting it, when 
the pressure in the storage tank has been 
reduced to a point that is too low for 
welding. The reaction that takes place 
from the combustion in the oxygenite re 
tort is concluded in from 20 to 60 min- 
utes according to the size of the charge, 
and the pressure in the storage tank re 
this is from 120 to 200 


sulting from 


pounds per square inch. In welding metals 
the oxygen can be used until this pressure 
has been reduced to from Io to 30 pounds, 


according to the kind of metal operated 


on, before another charge of oxygenite is 
necessary 

The oxygen in the storage tank never 
exerting a pressure of more than 300 


pounds per square inch, and this pressure 


usually being below 150 pounds, the 
danger of the explosion of oxygen tanks 
is almost entirely removed. 

The simplicity of this process has 


possible for the ordinary work 


made it 














man to operate it and easily do efficient 


I 


welding with a little practice FIG. 6. SOME SAMPLES OF WORK WELDED BY 


THE FORE RIVER SHIPBUILDING COMPANY 
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FIG. Q. GROUP OF IRON <¢ 


but the 
welding of these joints proved to be so 
much cheaper that the large building in 
which they are made was fitted up with 


formerly riveted, autogenous 


the oxygenite process and all of the pipes 
are now welded. The process is also used 
for different kinds of work in other parts 
of the plant and the uses to which it is 
put are continually increasing. 
The cast-steel pipes shown in Fig. 7 
have a flange and a nipple welded on each 
end, These pipes are 3/16 of an 
thick, the flanges are % thick 
¥% inch couplings are welded on the side 
after the hole 
pipe with the torch. 


inch 
inch and 


has been cut through the 
The time consumed 
in welding and cutting both ends of each 
pipe was 2 hours and 30 minutes and th« 
cost of the was $3.44. Eight oi 
these pipes were welded in 20 hours with 


gases 


~ 
a cost of gases of $27.52 


STEEL TUBES 


The sheet-steel pipes shown in Fig. 8 
had _ branches welded 
and ends welded in. Pipes 1 and 2 are 
2% inches in diameter, and % inch 
thick; the branches are 1 inch in diam- 
eter and 3/16 inch thick. On each 
branch as shown at A there are 4 inches 
of welding, and this is done in 2 minutes, 
with a gas cost of 4 cents. The ends B 
are % inch thick and each requires 7 
inches of welding. This was done in 10 


and glands on, 


ASTINGS WELDED WITH 


THE PROCESS 


OXYGENITE 


minutes, with a cost of gases of 22 cents 


The glands C are 1 inch thick, required 
4 inches of welding and were welded on 
in 5 minutes, with a gas cost of 8 cents. 
Pipes 3 and 4 are 35¢ inches diameter, 
14 inch thick, 
3 inches in diameter respectively, and % 


thick Branch D has 8 


and the branches 2, 2% and 


inch 


inches of 


each, and ey we welded in 16 
inutes, witl gas cost of 25 « t 
IRON CASTIN¢ 
[his apparatus is very ful for re 
pairing 1 castings, as well as steel, as 
is shown by the group of iron castings 


in Fig. 9. In this the piece marked 

was “cold shorted” in the mold, and in 
stead of throwing it away, new metal 
was melted and fused into the opening 


that did not fill in the mold, as 1s shown 
by the rough metal on the side and top ot 
the casting. It took 2 hours to weld this 
piece and the cost of the gases was $1.90 
[his was rather a difficult piece to mold, 
intricate and there 


owing to the cores, 


fore it was cheaper to weld it than to 
scrap it and make a new one 
The piece marked 2 had two bosses 


welded on the side and pieces from 3 to 12 
had 
flaws filled 
The entire lot of pieces from 2 


blow holes, sand holes, cracks, and 
in the cut 


to 12, in 


up as can be seen 
clusive, was welded in one hour and the 
gases used in this welding cost 85 cents. 


In welding cast iron a special iron that 
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F1G. II TANKS MADE BY 


welding and was welded on in 12 minutes 
with a cost of gas of 20 cents; branch E 
has 10 inches of welding, was welded in 
I4 minutes with a gas cost of 22 cents; 
and branch F has 13 inches of welding 
and 16 minutes, with a 
gas cost of 24 The are 
14 inch thick, had 11% inches of welding 


was welded in 


cents. ends G 

















FIG. 8. WELDING 


BRANCHES, GLANDS AND ENDS ON 


SHEET STEEL PIPE 


WELDING TWO SEAMS LENGTHWISE 


AND TWO ENDS ON 


is high in silicon is usually used in the 
form of a rod, as this shape and composi 
tion of iron can be the more easily fused 


into the opening to be welded and leave 


the metal at the joint soft 

Cast iron can be welded to steel or 
ether metals, and vice versa, but this re- 
quires considerable skill and knowledge, 


as the metal to be used in making the 


weld should be the one of the two to be 


joined that has the lower melting point. 


For instance, it is very nearly impossible 


to weld cast iron to wrought iron, or steel, 


by using a welding rod of either wrought 


iron or steel, while it can be easily welded 


to either of these two by using a cast-iron 
welding stick, and a good, strong joint will 
Some of the nonferrous 


be the result 


metals, such as can 


also be 


a welding rod 


copper, bronze, etc 
welded to iron 
f the metal with the lowest 
The for the 
welding stick is annealed by the melting 
the weld is allowed to cool 


or steel by using 


fusion point metal used 


it receives, if 
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in the air, and, therefore, its degree of 
hardness is not a consideration. 


STEEL TANKS 


In the f steel tanks, barrels, 
and similar work, autogenous welding has 
a great aid in the reduction of cost 


a perfectly tight joint 


making « 


been 
and the making of 

The tank shown by 
inches in diameter and the sides are 5/16 
inch thick. The ends or heads that are 
welded in are 1% inches thick, and the dis- 
the 


inches 


A in Fig. 10 is 1234 


tance around circumference of each 
head 
welding was done in 
utes with a supply of gas that cost $6.24. 


The tank marked B in Fig 


This 40 inches of 


2 hours and 30 min- 


was 40 


10 was 1234 


inches diameter, with sides that were %4 
inch thick. T he heads were I! inches 
thick, and the 4o inches of welding on 

















TANKS 12%4 INCHES DIAMETER 


Fit 1O 


WITH FLAT HEADS WELDED IN 


these took 2 hours and 45 min 


consumed gases What cost $6.61. 
11 is 46 inches 


each of 
ules, and 
Che tank shown in Fig. 
in diameter, and there are two long seams, 
lengthwise of the side, each of which is 7 
feet 8 This 15 feet and 5 
inches of 


inches long 


welding was done in 3 hours 


and 18 minutes with a gas cost of $8.06. 
The 


lap joint 


two ends were welded in with a 


That is, the top, as shown, was 


conical shaped with a flange turned in 
on it that just fitted the inside of the tank, 
while the bottom was flat, with a flange 


turned up on it that also fitted inside the 
This leaves the 
back to 


tank two sheets of metal 
to be welded Metals that 


are quite thick can be satisfactorily welded 


back 


into an absolutely tight joint in this man- 


mer, as the heat from the torch is 


very 


AMERICAN MACHINIST 
penetrating and welds clear through the 
outer sheet. 

There is 12 feet of welding around the 
circumference of each of these ends, and 
done in 6 


the 24 feet of welding was 
hours, while the cost of the gases was 
$12.48 


SUMMARY 

With this oxy-acetylene process of weld- 
ing the temperature of the flame is some- 
thing over 6000 degrees Fahrenheit, yet if 
the metals are properly welded there is 
no danger of burning them as the heat is 
For this 
been 


quickly scattered by radiation. 
joints which have 
tested by pulling the 


reason many 


welded and then 
metal apart, will break entirely outside of 
With many 


other welding processes the heat is radi- 


the zone which was heated. 


ated too fast to allow enough local heat- 
ing to produce fusion. Torches with dif- 
ferent sized tips that produce flames of 


different sizes are, therefore, needed for 
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FIG. 3 


FIG, 2 


SLOTTING 


etal of different melting points and con 
ductivity 


When butt 
should be 


metal 
the 


degrees. 


welds are made the 
both 
weld at an about 45 


This gives a V-shaped trough of about 90 


beveled on sides of 


angle of 


degrees in which to melt the welding bar 
and fuse it with the metal to be welded. 
The metal on each side of the weld shou!'d 
be melted as far back from the joint as 
will the thickness of the metal 
welded to insure perfect fusion. It has 
been pretty well demonstrated that much 
more or less than this does not produce 


equal 


a good weld. 

In welding most metals the metal should 
be preheated to a considerable distance 
from the weld in order to avoid shrinkage 
cracks 


torch a 


This should be done by giving the 


circular motion so as to avoid 


local heating; and this motion should Slso 
be given the torch in welding to prevent 
The 
heat would naturally focus in the center 
f the instead of 


an overheating of the treated spot. 


circle spreading out 


AND SLOT 
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when it strikes the metal, and this would 
make it more easily controlled as the metal 
at the desired point would be quickly 
heated. 

The process is controlled by the Indus- 
trial Oxygen Company, Hanover Bank 
building, New York. 





Adjustable Slotting and Slot 
Planing Tools 


In the AMERICAN MACHINIST on page 
64 there appeared an article about ex- 
pansion slotting tools. The illustrations, 
Figs. 1 and 2, had appeared before in the 
way shown. The writer of the last 
article claimed correctly that a tool made 
this way would not work as the distances 
X, Figs. 1 and 2, would be too great, and 
that for this reason the cutting points 
would spring together. The writer, there- 
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FIG. 6 
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PLANING TOOLS 


fore, showed another tool like Figs. 3 and 
4, but as this tool would be a more costly 
one, I would like to say a few words 
about the first two shown. They would 
both work well if only made right. There 
is no reason for leaving the distances X 
as large as shown in Figs. 1 and 2. I 
have shown the tool, Fig. 2, as it would 
appear when made right in Figs. 5 and 6. 
This tool I would recommend for planing 
slots, as when used in a planer the chips 


come in contact with the front edge, 
which is in this tool left smooth. The 
tool shown in Fig. 1, made with the 


screw as near the bottom edge as possible, 
would be better for use in a slotting ma- 
chine, as there the chips come in contact 
with the bottom of the tool which will, 
in this be smooth. It should be 
understood that when using any of these 
tools, a solid tool must first be used to 
cut down with to the required depth, for 
they all have the center cut away and 
are, therefore, made for sizing only. 


Rome, N. Y. A. NIELSEN. 


case, 
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Nicolson’s Universal Machine 
Tool Dynamometer* 


In these days, when the very general 
use of high-speed steel for cutting tools 
increase in 


has made great 


the size and strength of lathes, planers 


necessary a 


and similar machines, it has not always 
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ready means of determining the pressures 
in question was clearly manifest; for it is 
self-evident that before a machine tool, or 
any other kind of apparatus which has to 
work, can be de 
the 


turn out mechanical 


signed on rational scientific lines 
magnitude and the direction of such forces 
must be fairly well known. In a lathe, 
the that re 


particular attention are, of 


or similar machine, forces 


urse, 


quire 


i 
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readily found, and it is on these, it may 
everything depends 
the object of 


be said, 
With 


pressures, the apparatus which 


determining these 
we illustrate 
has been designed by Prof. J. T. Nicolson, 
Messrs. Joseph Adam 


Hyde, Cheshire, for 


and constructed by 
son & Company, of 
the M: 
Institute It is in 


use in sscow Imperial Technical 


reality a universal 


machine-tool dvnamometer, for, in record- 
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been an easy matter to decide to what 
extent such strength should be added. 
It was, of course, known that the pres- 
sures on the point of the tool were 


enormously increased with the advent of 


high-speed steel, but what the actual in- 


crease amounted to was not known. The 
great importance, therefore, of some 
*From Engineering of London 




















S MACHINE-TOOL DYNAMOMETER APPLIED TO 
those due to the size and shape of the 
cut, and to the speed of cutting, as well 
as to the form and angles of the tool 
point. When these different data are 
known, the remainder of the work of 
designing presents no particular dif 
ficulties. The speed of cutting and the 
angles of the tool point can, of course, be 
easily ascertained. The pressures on the 
point of the tool are, however, not so 


FIG. 4 


\ LATHI 


the tool 
a downward, but in 


ing one pressure on point of a 
it does so not only in 
a side and backward direction. The mag- 
of the 


having been determined, the amount and 


nitude forces in all three directions 


resultant are known 
apparatus of the 
but it 


improvements. The ap 


direction of the 
lhe first 


structed in 


I i 


the 


kind was con 


1903, has since then 


undergone many 
been 


paratus which we _ illustrate’ has 








made to fit the tool slide of any lathe 
from 8- to 12-inch centers, and it can 
Iso be placed on the tool head of a plan- 
xy machine of moderate size Larger 
hine tools « also be fitted with ap- 
varatus of a similar type, suitable for any 
requirements under special arrangements. 
In additior recording the forces we 
have mentioned, the apparatus may also, 
with a simple modification, be used for 
measuring the turning moment and feed 
ing force acting upon twist drills 


DETAILS OF CONSTRUCTION 


Coming now to a more detailed descrip- 
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holder A, but if the tool is made from 
steel of about 1 inch square section, and 
not less than Io inches long, it may itself 
be placed in the apparatus. By means of 
the tool or holder is kept 
fixed in the floating bridge piece 


between the back end of the 


set screws, 
firmly 


B, the space 


tool and the sliding piece C being filled 
in with one or more cast-iron blocks pro- 
vided. The sliding piece C is pushed 


forward by means of the _ lengthening 
screw S; until all the slack is taken up, 
and is then held by the set screw ¢. 

At the back end the bridge piece is 
doubly pivoted by means of the pointed 
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FIG. 5 


NICHOLSON’S 
tion of the dynamometer, Figs. 1, 2 and 3 
show the fitted on a 12-inch 
ceater lathe, the views, respectively, being 
elevation and 


apparatus 

a vertical section, an end 
a plan. In Fig. 4 a view is given of the 
instrument fitted on an 8-inch lathe; Fig 
5 shows it fixed to the cross slide of a 
planing machine, while in Figs. 6 and 7 
its adaptation for testing a twist drill is 
demonstrated. In the last two of these 
the work is rotated on a face plate in a 


' 1 


lathe of suitable size. 


Referring to Fig. 1, it will be seen that 
tested is supported in the 


the tool to be 


screws U ORR, shown in Figs. 1 and 3, 
the screws Q Q bearing against the gimbal 
piece P (see Fig. 3), which surrounds 
the The two _ pointed 
screws RR pass through the gimbal, and 
enter the pop centers on the bridge piece, 
as shown in Fig. 1. They thus form a 
vertical axis, about which the bridge 
piece and the tool itself can turn freely 
about a horizontal axis parallel to that of 
the work, and formed by the points of 
the screws QQ, which pass through the 
sliding blocks W, fitting in slots in the 
The foundation of the 


bridge piece. 


frame O, Fig. 4. 
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whole apparatus is formed by this frame, 
which is firmly bolted to the tool slide 
by means of the ordinary screws and 
plate. 

When an experiment is in progress the 
bridge piece is pressed down by the ver- 
tical force on the tool due to the cut act- 
ing on the point of the tool. This force 
produces a pressure under the diaphragm 
of the hydraulic support D;. Now if the 
distance from the screws Q QO to the tool 
point, and also the distance from these 
screws to the axis of the hydraulic sup- 
port be known, the force acting vertically 
on the tool can be inferred from the pre- 
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MACHINE-TOOL DYNAMOMETER APPLIED TO A PLANER AND THE TWIST-DRILL ATTACH MENT 


vious calibration of the hydraulic support. 
The connection between the bridge piece 
B and support D,; is made by the pointed 
stud $:, so that the ratio between the 
distances from the screws QQ to the 
tool point and to the axis of the hydraulic 
support remains invariable, even should 
there be slight motions of the bridge 
piece, caused by the minute deflections of 
the various diaphragms. 

Coming now to the sideway force due 
to the traverse feed of the tool when tak- 
ing a cut, this tends generally to push 
the tool toward the loose headstock. A 











March 18, 1909. 


diaphragm support D,, Figs. 2 and 3, is, 
therefore, provided for measuring this. 
The tool then moves about the vertical 
axis RR, Fig. 1, and sideway pressure is 
calculated in a similar way to the down- 
ward pressure, just described, by means 
of the respectiv e leverages. Lateral oscil- 
lations of the tool are avoided by putting 
an initial pressure on the side diaphragm 
D, by means of a compressed spring con- 
tained in the box U, the amount of which 
pressure, of course, being known before 
the experiment begins, by means of the 
gage P., Fig. 2. During the experiment 
the initial load the spring remains 
practically unchanged, because the altera- 
tion in the length of the spring due to 
the deflection of the diaphragm support 
D: is so small as to not affecf the result 
The initial pressure on the spring being 
deducted from the total pressure indicated 


on 


by the gage P2 during the experiment, 
the working force on the tool is found 
In order to measure the backward or 


surfacing force acting on the tool when 
cutting a diaphragm Ds, Figs. 1, 3 and 4, 
is provided, the force from the tool being 
transmitted through cast-iron blocks and 
to the stud Ss, after 
Before 


the sliding piece C 
which it is calculated as before. 
taking a cut, especially when this is a 
deep one, an initial pressure must also 
be put on the back diaphragm D; by the 
stud Ss, which causes the blocks W, Fig 
4, to press the front of their 
slots, and, as the cut proceeds, the sur- 


against 


facing force first relieves the pressure of 
the blocks against the front of the slots, 
after which it is fully indicated upon the 
gage Ps;. In this case no deduction for 
initial pressure is required. An_initial- 
pressure a I, is also pro- 
wided in connection with the measurement 
of the vertical force on the tool, for pre- 
venting undue vibration of the tool, caused 
by the deflection of the diaphragm D,; 
but this screw is only made use of when 


screw Fig. 


deep cuts are taken, or with gapped work 

The method of finding the pressure on 
the tool of the planing machine, shown 
in Fig. 5, is similar to that described for 
lathes. When it is required to ascertain 
the forces acting on a drill, the latter is 
the arm G, Figs 
The drill fits inside the casing 


inserted in shown in 
6 and 7. 
OO, which is pivoted in a gimbal piece 
by means of the screws RR; these are 
pivoted about screws OQ, as before ex 


By 


18 


plained (see Fig. 3) means of the 


set screw X the drill until its 
axis coincides with that of the lathe. Dur 
the drill has 
the hole, this screw may be re 
7 he 7 
thrust is taken by 
dD; 


ing force acting on the drill when cutting 


raised 


ing the when 


entered 


experiment, 


leased. feed pressure or backward 


the diaphragm support 
and is measured directly. The twist- 
being in a clockwise direction, of course 
tends to raise the arm G, 
its pivoted axis QQ, and so produces a 


D,, 


Fig. 6, round 


pressure on the diaphragm support 
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Figs. 6 and 7. This diaphragm support 
is similar to that used for the lathe, and 
illustrated in Fig. 4, except that it is in- 
verted and bolted to the pillars LL of 
the case of 
B 


actual twisting moment is 


the casting OO, Fig. In 
the drill the fl 
removed. The 


readily found from the length of the arm 


/ 
ating bridge piece is 


G between the screws RR, and the center 
line of the diaphragm support D,, and the 


Py 


The whole apparatus is very simple and 


pressure indicated by th 


re 
Rage 


compact, and with careful usage ought to 
the 


when 


fe yrces 
de 


prove useful. in determining 


which are to be reckoned witl 


signing machine tools 


Cutting Cam Tracks in Slotter 


Gears 
[he cut shows the method used by tl 
Betts Machine Company in turning out 
cam tracks for slotting machines Phe 
large master cam is in the form of a ring 
and is bolted fast to’ the boring-mill tab! 
being turned to fit outside of table, which 


allows it to be centered easily and quickly. 


The gear on which the cam is to be cut 


is then dropped on the plug fastened in 


the center of the table and turned until 
its cam is brought to its proper position 
relative to the master cam, when it 1s 


also then clamped fast to the table. Thx 
master-cam roll is bolted firmly to the 


saddle, as shown, and the feed-screw iu 


locked open. This allows the saddle and 
tool to be moved back and forth as th 
table revolves Side tools are used for 


cutting each side separately, leaving about 


1/3z inch for the finishing tool, which is 
shown on the top of the bushing. 


This finishing tool is the same diameter 


as the roll which is to run in the groove, 
and cuts on both sides of the groove at 
nce leaving the cam slot parallel. It may 
surprise some to learn that the side tools 
erated as above will not give a perfectly 
llel groove, but a little investigation 
will soon show that the milled cutter 1 
ecessary The roller arm has different 
positions on the saddle for varying diam 
eters of gears, two other holes being 
shown 


A Handy Bending Form 





CHA Y 


imerwan Machin ‘1 
HANDY BENDING FORM 
By making X equal the amount of offset 
required in the pieces, one stroke of the 
steam hammer did the trick. It was found 


to be unnecessary to heat the pieces to get 


uniform results. As we had a great num- 


ber of these to bend, quite a saving was 





TING CAM TRACKS IN SLOT 


TER 


MILI 


GEARS ON THE BORING 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 


Worm Milling Fixture wheel on the spindle. The rear end of the A Back Counterboring Tool 
spindle is squared to receive a crank 
handle, which is used for turning the 








The illustrations show a special milling spindle back to the starting point. This Having occasion to back-counterbore 
fixture for cutting worms on a plain mill- machine has saved about $2000 during the quite a number of pieces H, as shown, 
ing machine. The worms are 3-pitch, Jast year. I find this tool a very good one. 
double thread and 7s inch diameter by Dayton, O. Wituiam H. Ramsey. B represents the drill-press spindle; C 
114 inches long. These worms were chased 
on a lathe, before this fixture was made, a " 
with an output of 15 per day, but the mill a ; "J . 


will cut 57 per day at a cost of $1.87 per 
100, a man operating three machines. The 
cutters that are used on this job are Novo 
steel with the teeth offset; that is, one 
side of the tooth only is cutting at a time, 
making the cut in one operation. 

Figs. 1 and 2 show how the worm is 
carried by the spindle and supported dur- 
ing the cutting operation in a hardened 
rest. The spindle is threaded the same 
lead as is to be produced on the worm, 
the rear box being threaded internally to 
fit the thread on the spindle and serve as 





a nut for feeding the work past the cutter. 
The straight lever, seen in Fig. 1, is for 
throwing in the feed, connection being 
made by a clutch, part of which is keyed 
onto the spindle while the other part is 
formed on the side of the worm wheel. 
The collar on the spindle at the side of 
the clutch trips the lever at the required 
point, thus throwing out the feed 


Phe driving pulley | ope rated from a 
] 
| 


small pulley on the countershaft by a 3 





round belt, the drive being transmitted 





by bevel gears and worm to the worm 
FIG. 2. WORM MILLING FIXTURE 





is the collet, which the cutter bar D is 
held in and driven by pin G. This pin 
G is fitted loose so that it can be re- 
moved with the fingers; this enables you, 
after the pin G has been removed, to re 


G 











BACK COUNTERBORING 


‘ £ Si = ——o ig move the bar D without taking out the 


cutter E, as the distance 4 is sufficiently 














wide to allow the bar to be pulled straight 
FIG. I. WORM MILLING FIXTURE down out of the hole. This makes the 
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counterbores more uniform, as the cutter 
is never moved. 

The collet C, of course, could be 
equipped with the drill and tap, should 
the work demand it. This tool has been 
in use quite a while and shows scarcely 
any wear. 


Franklin, Penn. B. M. WELLER. 





A Slotting Attachment for Cutting 
Internal Gears 


The accompanying sketches show an at- 
tachment for the slotting machine, which 
we designed for cutting steel internal 
gears, as shown in Figs. 5 and 6, having 
50 teeth, 12 diametral pitch, 9/16 inch 
face. These gears were wanted in fair 
quantities, in the time of the motor-tricycle 
boom, about six years ago, when the art 
of gear cutting had not developed to the 
extent it has now reached. Consequently 
only about firms in the country 
specialized on it; they charged you their 
own price, and made you wait their own 
time for deliveries, which was not always 
convenient. Besides, gear cutting as then 
done was more of a millwright’s job, and 
for small internal gears of fine pitch it was 
almost impossible to get accurate work, 
hence the design of this fixture, which 
completely got us out of the difficulty, and 
was about the biggest cost reducer I ever 


three 


saw. 

At A is the table of a small 4-inch 
stroke slotting machine to which the at- 
tachment is secured. At B is a gray-iron 
casting, faced up on the bottom and 
around the periphery, where the dividing 
notches are cut, as shown in Fig. 1. These 























ATTACH MENT 


A SLOTTING 





FOR CUTTING 
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divisions must, of course, correspond with 
the number of teeth required to be cut. 
It is also faced on the top, and recessed, 
as shown dotted in Fig. 2, to receive the 
work O, which should be 
turned on the bottom flange to be a good 
fit in the recess. At C, D and E are three 
locating dogs, which are secured to the 
slotter table by the three bolts shown 


These three clamps are accurately located 


previously 


in position by two small, steel pegs 14 inch 
diameter, which fit into small holes drilled 
into the table for the purpose. When 
clamped down they fit closely round B, 
and just allow it to be revolved by hand 
without any side play. F is a _ socket 
which holds a spring plunger G. This 
engages in the notches cut in B, and holds 
it securely while the work is being oper 
ated on. 

The socket F is held in position by two 
14-inch bolts passing through the two bolt 
holes provided for the purpose; H and / 
are two clamps, and J and K are the two 
handles for securing them by bolts to the 
dividing plate B. At L 
depth gage 54 inch diameter, with a case 
hardened It is into the 
slotter column, as shown, and locked by 
the nut M. The distance X the 


case-hardened the 


is an adjustable 


end. screwed 
between 


end of the screw and 
inside machined edge of the slotter table 


The 


for securing 


is the depth of the teeth to be cut 
three holes in the gear P are 
the latter in position in the machine of 
and also act as 


which it forms a 


clamping holes while the gear is being cut 


part, 


in the fixture; three set screws are 
screwed into three tapped holes in the 
recess in the top of B 

Fig. 3 shows the cutter bar and cutter 
for cutting the gears. The 


out at the end for the gear 


bar is milled 


cutter and it 





—=— 
} 
; 
y 


Th 'D Slotter Column 

















INTERNAL GEARS 


445 


is gripped securely by the belt and lock 
nut Q, as shown. Fig. 4 shows the cutter 
only. This is, of course, turned the same 
profile as on an ordinary gear cutter of 


the same pitch, but instead of having teeth 


gashed in and backed off, it is simply 
gashed out, as shown. The cutting edge 
N is set straight across in a horizontal 
line 


The bar is gripped in the ram-tool box 
and the table set exactly central with it; 
that is, to bring the cutter dead centraP 
with the work to be cut. The cutter is 
then brought up to the work, and the ram 
set in motion. The work is fed up by the 
front traverse handle until the cutter just 
touches the blank. The machine is then 
stopped, and the depth gage L is adjusted 
and locked at > 
a distance block is used for this operation, 
the 
All 


the spring plunger G is in- 


the correct distance at X; 


which is the exact width equal to 
depth of tooth required to be cut 
being ready 
serted in a notch in B, and a partial turn 
locking handles J and K 
lhe then 


first tooth, and feeds the 


of the two 


secures the lot operator pro 
ceeds to cut the 


front screw handle up until the table comes 


in contact with the end of L; he then 
knows that the tooth 1s cut to correct 
depth without any further gaging. He 
withdraws the table until the cutter is 
clear of the blank, slackens J and K; 
a very slight movement only is necessary 


for this, due to everything being solid and 
then withdraws the 
until he 
He 
spring plunger, locks J 
and proceeds to cut the next tooth 
All this is done in a very small 
time \ youth operator soon 
at the job, and can 


free from spring. He 


plunger G and turns B around 


comes to the next dividing notch 


then -inserts the 
and K 
as be fore 

amount of 
mes very 


bec: expert 


turn out work with rapidity and accuracy. 


Coventry, England C. Y. CrLopurn. 


A Drill Jig 


In the illustration the rod A is to have 
f holes d drilled in it. The 
rod 


number of 


' 


screw C which acts as stop for the 


baht» 
EN 











A 


=) = 


A DRILL JIG 





is threaded so that its pitch is equal to 
holes d. After drilling 
the first hole the clamping screw B is 
slackened, C is turned B is 
tichtened against the work, the next hole 
and so on until the drilling 1s 
MorGAN., 


the pitch of the 


one turn, 


is drilled 


finished ISAAC 
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Turning Crank Pins on the Boring 
Mill 


At the present time there are many) 
nall shops building gasolene motors that 
re not equipped with the special tools 


necessary to produce that class of work 


One f the problems has been to pro 
dluce crank shafts with accurately turned 
pins at a moderate cost This difficulty 
have overcome by using the boring 

Fig. 1 will be seen a cast-iron 
bolted to the platen of the mill 
| his fixture, which is shown in the draw 
ng, Fig. 2, has four holes to accommodate 


different sizes of shafts, and which 


bored a distance equal to the offset of 
he crank haft call d ror from th true 
nter of the fixtur« These holes at 
1 easy fit for the work, and are deep 
‘ oh t w either end bearing of tl 
ft t er the full length. On the bot 
‘ ‘ 

n of the casting 1s a boss which 1s 


irned a close fit for the center hole in 


the boring-mill table [he four tapp¢ 
holes at the top are for two threaded post 
each of which carries a ¥y set screw 
| hes« post ire set opposite each other in 


either pair of the four tapped holes, an 


adjusted to accommodate the crank Phe 
screws bear against the extreme lower 
end of the crank pin, and do not interfere 
with the turning, but hold the pin firmly, 
and adjust it until the rough pin runs 


tru Set serews shown at the side of 
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FIG. 2. FIXTURE FOR HOLDING CRANK SHAFTS 


the fixture hold the end bearing from 
shifting. 


In Fig. 1 is shown a single-throw shaft 
with a heavy counterbalance, the sides of 


l 4 - 
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which come so near to each other that we 
could get a tool traverse of only % of an 
inch, making it necessary to have a tool 
with three cutting points. The roughing 
tool can be seen just starting a chip; the 
finishing tool is in the next tool post. 
With care in setting and stoning, these 
tools give good satisfaction, the pin in this 
shaft being finished in about 30 minutes. 
In the case of a double-throw crank 
shaft a pointer is placed against the side 
of the table, and two marks made 180 de- 
grees apart. One mark on the table is 
brought to the pointer. Then the fixture 
is revolved until the hole in which the end 
bearing of the crunk shaft is to be in- 
serted is in such a position that a line 
drawn from the center of the fixture to 
the center of this hole would be parallel 
The fixture 
is now ready to be firmly strapped to the 


to the cross rail of the mill. 


table, and the crank shaft placed in its 
hole. Then a gage, the length vf the 
space between the flat part of the cross 
rail of the mill and the center of the 
table, minus half the diameter of the 
rough pin is placed against the cross rail, 
and the pin that is not to be turned at 
this setting brought against it; this locates 
After this 
pin is turned, the shaft is reversed, the 
other end bearing being placed in the 
fixture, the table revolved to bring the 


the pin about to be turned. 


other mark to the pointer, and a gage 
equal to the distance between the cross 
rail and the center of the mill minus one- 
half the diameter of the turned pin placed 




















FIG. I TURNING A CRANK 


PIN IN HE BORING MILL 


FIG. 3. 








ARRANGEMENT OF I DICATOR FOR 
SETTING BORING-MILL TOOL 


od 
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against the rail and the turned pin brought 
the shaft then being tightened with 


to it, 
the set screws. This brings the pins op 
posite. The operation may look a little 


complicated but a little care makes the job 


a very simple one 


On the left of the cross rail is seen an 
adjustable stop and a long rod extend 
ing toward the head of the mill; on the 
end of this red, in the rear, and a little 
above the turning tool is a Starrett in 
dicator of the ordinary type In Fig. 3 
tnis is easily seen, the turret head being 
placed at an angle for this purpose. The 
two turning tools are set so that when 
they come to the proper depth of cut, the 
kead comes in contact with the indicator, 


moving the pointer to a certain mark de 


termined by the operator, this saving th 
calipe 1g of the work after the first pin ts 
machined. We have found that the pins 


ire turned straight and round, generally 
coming within 0.001 of an inch, and mak 
ing a first-class job 

The shafts were formerly finished 
lathes by operators receiving a much 
smaller rate than the man on the mill, 
but the cost was higher, and the work 
very much inferior to that done on th 
boring mill. 

It is perhaps unnecessary te add _ that 


only the crank pins are turned on the mill; 
the double 


re rough 


the ends, and in the case oft 


throw shaft the middle bearing, a 


turned on the lathe, and ground on a 
Landis grinder previous to turning the pin 
Waltham, Mass AM. L 


Grinding Spherical End Gages 


Fig. 1 shows an arrangement for grind 


ing the ends of end-measuring rods spher 
It was made to clamp on the slide of 
a cutter-grinding The 
to be ground is held in 


ical. 
machine. end- 
measuring 
the holder 
shown; this holder is free to revolve 
the screws B and C in the yoke D, which 


Faye 
| 


by the nurled-head screw 


on 


is also free to revolve in the body E so 
that when the end of the rod to be ground 
is brought into contact with the emery 


= 
oF i 
oa 


A 































rectangular packing pieces or p: 
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wheel it can be moved in any direction 
and made to pass over any point in a 


sphere, thus forming a spherical end, the 


which is the distance from the 


center of the holder A to the end of the 


radius® of 
rod. This radius can, of course, be any- 
thing within the capacity of the device. 
Fig. 2 shows a holder for using end-meas- 


uring rods as a limit gage, and Fig 3 


shows another convenient form of hoider. 
Mark DALE. 


| eC ds, England 


Rig for Removing Bushings 


lig. 1 shows a simple rig for removing 


lLushings, especially in cases similar to the 


one illustrated, when the end of the bush 
ing and bottom of the chamber are per 
fectly square, and the bore of the housing 
nly slightly larger than the internal diam 
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an ordinary clamping plate, C a square- 

head bolt threaded far enough to allow th 

bushing to be withdrawn from the hous 

ing. D are two flat pieces of tool steel, 
Fig 

ends, one end being formed to an are R 


shown separately in 2, beveled on the 


equal to the arc of the internal diameter 


of the bushing 
the 


Chis can be quickly don 


} 


on emery-wheel or disk grinde 


The several parts are assembled, and 


the bushing withdrawn by screwing up the 


nut & with a suitable wrench 











HAMM 


Of course, any piece of bar iron with a 
drilled hole will answer the purpose for B 
and hardwood blocks might be used in 
place of the packing pieces 4 When 
large bushings are to be removed, how 
ever, it would be an advantage if angk 
irons were used for this purpose securely 
clamped or bolted to the housing or part 
where the bushing is fixed in 

. 
A 
B 
B 
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RIG FOR REMOVING 


It also has the ad 


consisting, 


eter of the bushing. 


vantage of mainly, of parts 


sed for clamping the work on the boring 


machine, or lathe; and therefore ready 
to hand in any workshop 
Referring to the line cut, 4 are two 


irallels, B 


FIG. 1 


American Machinist, N.1 


BUSHINGS 


This method is frequently resorted to in 
marine engineering repair shops, and will 


no doubt be found serviceable in many 


instances where no provision has other- 


wise been made for removing bushings 
when worn 
Glasgow, Scotland ©. SaviLLion 
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GRINDING SPHERICAL END GAGES 


FIG, 2 
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An Indexing Device for the Drill 


Press 





lhe accompanying sketches, Figs. 1 and 
2. show a method of indexing on a multi- 
ple-spindle drill, when the number of holes 
to be drilled exceeds the number of drill 
spindles; the holes being arranged in a 
circle. 

(he ordinary way of drilling a piece of 
work under conditions as stated above, 
would be to drill part of the holes and then 
reset some of the drills to drill the remain- 
der. This indexing device does away with 
the resetting of the drills, thereby saving 

considerable time when a large number of 
of a kind are to be drilled. 

The entire outfit can be easily 
cheaply made, and when not needed can be 
taken from the machine and laid aside, al- 
lowing the machine to be used for more 


pieces 
i 


and 


than this one class of work. 

lo construct this device we first take a 
chuck large enough to hold the piece of 
work and locate it on the table so that 
it is central with the drill arbor. It must 
held in the center so that the out- 
side will revolve true about the center. As 
method of holding the chuck, this 
upon the design of 


also be 


will depend entirely 

he chuck. The one which I saw tn opera 
vas held as shown in Fig. 1. 

\ machine-steel stud, such as is shown, 

is threaded part of the way upon one end 

the table. The other 

turned to a running fit in the 


and screwed into 
chuck, which has previously been bored 
out \s in the 


it may only be necessary to true 


most chucks have holes 
centel 


the hole up 


\ steel lug A, Fig. 2, is screwed into 
the chuck and is drilled and reamed. to 
receive the pin B. This pin is tapered off 


at the bottom to fit in the slot of the index 
plate. It is kept from turning by a small 
pin driven in the lug A and which fits into 
a slot milled in one side of B 

We now 
t 


rie accuracy 


the piece upon which 
the 
device depends, namely, the index plate C, 


come to 


and efficiency of entire 


ey ) These indeyx pieces can be most 
si] d economically made by taking 
( ng of section shown and 
1 1! 1 a lathe It should be bored 


chuck so as to 


the 


ut shehtly larger than the 


\ mall clearance between two 


w be taken to the milling machine 


1 cut into small segments, one of which 
| be the index pl ite for one series of 
les If the various series of holes are 
known beforehand, tl plates may be 

d and notched on the milling ma 
ine before being cut apart As each one 

it should be stamped with the 

nher f hole sit wa . ade for 

I e plates ar made that the in 
le between the indexing slots is 
( s the included angle between 
\ f holes to be drilled. To drill 


chuck 


, ; ith ¢} lewic 
VOTK W aqevice, we 


‘to drill 
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the piece so that the holes will be arranged 
in a circle about the center of the chuck, 
using an ordinary flat ring templet for 
this purpose. This templet contains the 
exact number of holes to be drilled. We 
then set a drill at each alternate hole, first 
placing the pin B in slot D, as represented 
in the plan view in Fig. 2. In the case 
of an even number of holes we set the 
drills to drill half the number; in 
the case of an uneven number we set them 
the 
than one-half of the total number of holes. 
For illustration, suppose we wish to drill 
In this case 


one 


next whole number greater 


24 holes on a 16-spindle drill. 


Chuck 


Table 














INDEXING DEVICE FOR DRI! PRESS 


we set 12 of the drills alternately while if 
we desired to drill 25 holes we would set 
13 drills in the same After drilling 
these holes, and getting the work clear of 
the drills, we lift the pin B from slot D 


put pin B in slot E 


way 


revolve the chuck and 

If the index plate has been spaced cor 
rectly the drills 
between the 


will now be exactly mid 


1 


way oles previously drilled 


There is no necessity of stopping the ma 


chine or resetting the drills 

When an uneven number holes 
occurs, such as 25, and 13 drills are set, 
two of them will be consecutive, but this 
makes no differen is on drilling the 
remaining 12 holes one of the drills merely 
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runs into one of the holes made by its 
predecessor and “cuts wind.” 

Pittsburg, Penn. D. E. Srncer. 





An Approximote Method for Lay- 
ing Out the Circumference of 
a Circle on a Straight 
Line 


the circum- 


According to mathematics, 
ference of a circle is equal to 3.1416 


diameter. It is a simple matter to lay out 


three times the diameter on a straight 
line, but the fraction 0.1416 diameter, 
or 1/7 diameter gives more trouble. After 


drawing the given circle draw three radii 
including angles of 45 degrees, as shown 
by lines OA, OB and OC in the accom- 
panying cut. Draw CA connecting the 
extremities of the two outside radii; that 
portion of the radius O B intercepted be- 
tween the chord 4C and the are ABC 
will be the required fraction of the diam- 





eter 
Am un Machinist, N.Y. 
DIAGRAM ILLUSTRATING AN APPROXIMATE 
METHOD OF DEVELOPING THE CIR 
CU MFERENCE OF A CIRCLE 


By taking the radius of the circle as I 
inch, the degree of approximation may be 
determined, for OD is the 


LOR Now. 


subtracting 


the cosine of 
cos. 45 degrees 


this 
that is, 


angle 
radius, 
DB 


this is in terms of the radius; 


0.7071: from 


7 

0.707 | 0.2929 ; 
0.2929. But 
dividing by two, changes to terms of the 
diam 


diameter, whence D B 0.1465 


eter. Subtracting 0.1416 from 0.1465 the 
error is found to be 0.0049 inch for a 
circle of 1 inch diameter 

Hartford, Conn. Howarp C. Wires 





“Coaster” Trucks in the Shop 


\t our shop there are errand boys who, 
besides running for tools, do light truck 
ing. On one of the rear corners of th 
low trucks, they have tacked a strip of 


stuffed under it, which 


knee ri st, 


leather with hair 


acts as a while the other leg 
The handle swings 


The fle OT being 


pushes the truck along 


back to steer the truck 


ment, rapid time is made besides giving 
the b va ride 


Cleveland, Ohio D. T. FLETCHER 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE 
Producing Perfectly Flat Blanks 


On page 753, Vol. 31, George Wilson 
has inquired how to flatten blanks used 
on clocks. The editor gave the real cause 
for having the blanks concaved or con- 
vexed, but not the cure. If the tools 
are properly made with proper fits on the 
dies and punches there is surely no reason 


why the blanks should not be perfectly 
flat 
In the accompanying cut I have shown 
set of gang tools in which AA are 


punches,.B B the dies, and C the die bed. 
The punches held into the punch 
holder by set screws and the dies which 


are 


have a 1o-degree angle on each side are 
held in place by the taper keys M M which 


drive from front to back. The taper on 
these kevs is 14 degrees. 
When the dies are lined up with the 


punches they are marked and the key pins, 


\ \ are put in in the same manner that 
the punch holder is located in the gate oz 
a press. This is so that the dies may be 
removed and then replaced, and they will 
the punches with- 


be in correct relation to 


out trving them 
fed 


The 
means of an ordinary 


into the 
roll feed through 


metal is 


the guides A. FE is a stripper plate and 
F F are tool-steel guides with edges hard- 
efied and with elongated slots where the 
screens come for adjustment to suit the 
width of metal 

[he punches descend, piercing the 
blanks, and they fall down through the 


bolster plate (not shown) and the bed of 
the press into a receptacle placed there for 
that As the scrap metal feeds 
alcng it is means of blades 


G H, and the scrap is carried away in the 


purpose 


cut by two 


chute /. In this way no reel is required 
to wind the scrap metal 
\s the plan view will show, the center 
Deg. Tape 
Deg. Lape 
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PUNCH AND DIE FOR PRODUCING FLAT BLANKS 
of the punches is set at about 25 de- blanks might well be blanked out in the 


center line of the die bed, 
the end of the blanks toward 
other. The strip of uncut metal will show 
that the blanks are pierced side by sicic, 
one a little forward of the other. By plac 
ine the this way & minimuin 
amount of metal goes to scrap. A bridg¢ 
of only a few thousandths between blanks 


grees with th« 


tail each 


punches 


is required. 

At the present time subpress tools are 
being used very extensively in the manu 
facture of watch and clock parts The 
subpress keeps all the parts connected 
with a set of tools together and che life 
of the tools is lengthened by its use. 

With some alterations this set of tools 
might be fitted to the special f:rm of sub 
press described on page 461, Vol. 21, of 


the AMERICAN Macuinisr. The smaller 











FIG, I 


THREAD TOOL 


ordinary type of subpress, a very good 
and clear use of which is described by F. 
1. Stanley on page 160, Vol. 31, where 
he describes their use at the Howard 
Watch Company's factory. 


Waterbury, Conn. Miuts WricHr. 





A. Threading Tool 


of articles in the 
on thread cutting 
compound rest set 
a tool that 


I have read a number 
\MERICAN MACHINIS!1 
in the lathe with the 


over 30 degrees Fig. 1 shows 








Wu = 


FIG. 2. GRINDING FIXTURE FOR THREAD TOOL 
claim it is 
the cut- 
cuts a 
trouble 
shows a small 


hold the thread 


| am using every day and | 
superior to any forged tool, as 
ting point stands up longer and 
smoother thread 

Che 
grinding 
tool in while sharpening under 


No thread gage is required 


without any 


sketch in Fig. 2 
fixture which | 
a surface 
emery wheel 
in this operation 


Orange, Mass G.. ALMQUIST. 
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Adjustable Face Plates and Master 
Plates for Accurate Tool 
Work 


An adjustable face plate for accurate 
tool work was described at page 531; Vol. 
31, Part 2. The accompanying sketches 
show another method of making an ad- 
justable face plate. 

In the first place it will be seen that by 
this method the cost of making master 
plates can be reduced considerably, because 
a greater range of work can be done on 
ene size of adjustable face plate, whereas 
with the solid master plate a new one is 
required for each special job. The one 
shown in Fig. 1 can be set anywhere from 
¥% inch to 4% inches by ten-thousandths 
if so desired. Fig. 2 shows a smaller 
plate for use in the bench lathe. The ac- 
curacy with which one of these plates may 
be set, depends entirely upon the skill of 
the mechanic. This idea of adjusting the 
plate in the manner shown is original 
with C. O. Gronberg who claims that it is 
as accurate a device as any solid master 
plate he has ever used. The holes must 
all be lapped the same size so that a 
standard plug will be a wringing fit in 
each hole. By inserting two plugs in the 
holes for the distance required, the ec 
centric, Fig. 1, can be adjusted so that 
by measuring across the outside of the 
two plugs and deducting the diameter of 
one of them the exact center distance 
will be obtained. Now a plug center in 
serted in the lathe spindle is turned to fit 
snugly in the hole in the master plate, 
then the plate is wrung on the plug and 
clamped against the face plate as shown in 
Fig. 1. The work to be bored should 
have one hole bored and lapped to size 
so a plug can be inserted in it and in the 
hole in the eccentric which has been set 


Screws to bind Beceutric 
in Positiou 
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Dowel \Pins 
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the correct distance from the center; Dnill Jigs for Magnet Frames 
clamps, which are not shown in the sketch, 
are used to hold the work in position on 


the plate. Proceed as usual to bore and At page 916, Vol. 31, Part 2, you de- 
finish the other hole. scribe “An Universal Vise—System Wolf- 
Elgin, Il. A. J. DELILLE. sensberger.” In looking over my index 
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ecard headed “Drilling Jig,” I note that 
after reading an article signed “Beck” 
published at page 601, Vol. 28, Part 1, I 
prepared an article, but for one reason or 
another did not send it, though I thought 
my system to be somewhat new. Of 
course, the tools shown in the accompany- 
ing drawings are not vises but drilling 
I have thought that some of your 


jigs. 


readers might be interested, and this time 


The 


venture to send you these drawings. 
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An Anti-Chattering Device 





Referring to the anti-chattering device 
on page 968, would it not have been better 
to find out the cause of the chatter and 
stop it rather than adopt a method which 
increases power consumption? A boy who 
turns collars and short shafts had some 
chattering trouble the other day. He 
noticed that while the chatter was going 
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jigs were designed for electric motor on his lathe face plate and dog were 


work, but can be used for other kinds of 
machinery. 

Fig. 1 shows the piece to be drilled; Fig. 
Fig. 3 is a 
jig on its shaft and supports; Fig. 4 is an 
eccentric shaft made to be the 
same stands, but for heavier work needing 
to be balanced for ease of handling. I 


2 shows one of the box jigs; 


used on 


have since designed several of these jigs, 
some for pieces weighing up to fifteen 
hundred pounds and all have proved most 
satisfactory. 


Peterborough, Ont. J. A. G. Goutet. 


hammering each other; it struck him at 
once that this was a similar action to that 
of paring rubber with a pocket knife which 
resulted in a series of stops and starts or 
jerky cutting. He knew that when his 
job stopped and his cut was on it left a 
mark, hence the marks of chattering; this 

starting were caused, he 
the lack of rigidity in the 


stopping and 
thought, by 
material. 

He pulled off his face plate and put on 
a jaw chuck, gripping the shaft which was 
still on the centers, by the jaws, thus mak- 


45! 


ing the job solid with the lathe spindle; 
he then shoved on his feed and put his 
belt on another quicker cone speed and 
tested with a cutting speed of over 90 
feet per minute with a finishing tool 1 
inch wide. Looking at the work with a 
powerful glass there was not a jarring 
mark to Under the con- 
ditions respecting the tool but at a much 
slower speed and with a face plate with a 
dog on the shaft the marks were almost 
0.005 inch deep and about 1/16 out of 
parallel with the axis of the shaft in 1 inch. 

How often lathe makers are blamed for 


be seen. same 


cases like the above when the real trouble 
is a lack of support for the job 


Manchester, England CADILLAC. 





How It Has Paid Another Con- 
tributor to Write 


1 was interested by what “C” had to say 
237 friend 
through his efforts at writing, 


who rose 
and as I 
am a great believer in actual concrete re- 
sults rather than theory about such things 


at page about his 


I will set down an experience of my own 
along these lines 

Several small 
way to send in short articles to the AMER- 


years ago I began in a 
ICAN MACHINIST and other papers and in 
about 75 cases out of 100 was rewarded 
for my efforts by a cheque; this stimulated 
my efforts until I began to break into a 
About that time 
to land a position with a 


full page now and again 
I was trying 
large firm, in which any skill I possessed 
as a writer would be called into full play. 
Absolutely my only credentials of that sort 
consisted of a tabulated list of what had 
been printed, in the several journals, from 
my pen. 

The last afternoon that I laid off from 
the tool room where I was employed to 
look after the new job, the jade luck was 
entered the 
wait—I 
espied on his desk the latest issue of a 
mechanical periodical in which I was 
morally certain (although I had not seen 
it previously) that there were about 2% 
pages above my name. Our talk was short 
and to the point. Before he could speak I 
said, but have you looked 
t?”—pointing to the 
“Well 


article 


evidently with me, for as | 


manager’s office—after an hour’s 


“Excuse me, 
through that copy ye 
“Yes,” he 
think of 
(stating the subject) ? 

“Oh!” he replied, “it is O. K.; seems to 
get after the main point, but what has that 
to do with you?” “Well!” I said, “I wrote 

you will see by a glance at the 
1ame, and I can write more stuff like it 
for my employer if he wants it.” 

“IT guess we will give you a trial; can 
you ‘come in in the morning at 8:30? You 
can take that desk in thecorner. Good-day.” 

The salary attached was about what I 
was then earning multiplied by two. 

Ottawa, Can. 


answered. 
the 


periodical 


what do you on” 


that as 


D. 
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Is the Metric Agitation on Again? 





Along with our readers we had hoped 
that the French calm which appeared to 
have settled over the agitation for the 
adoption of the metric system would prove 
of long duration, if not permanent, but 
there are indications that in this we are 
to be disappointed. Among these is the 
appearance of a new monthly publication 

-the Journal of Weights and Measures, 
published at Troy, N. Y.—which bears 
all the indications of being under the in- 
spiration of Doctor Stratton, the Director 
of the National Bureau of Standards. The 
journal is not primarily a metric organ, 
the most of its contents having no rela- 
tion to the metric System, but neverthe- 
less, it serves up the metric gospel on the 
side, and in this way, perhaps, accom- 
plishes more for this cause than if it were 
made more prominently its main object. 
[he magazine is, in fact, a very shrewd 
piece of metric campaigning. It will, we 
judge, circulate largely among the official 
sealers of weights and measures, for 
whom it may find an abundance of inter- 
esting and useful material, and thus secure 
their subscriptions and attention. At the 
same time, by constantly preaching the 
metric gospel, it may readily make of these 
sealers of and measures very 
effective among the 
chants and others with whom they come 
The journal is already the offi- 
State 


weights 
missionaries mer- 
in contact. 
cial organ of five sealers’ associa- 
tions 

More important than this is the handing 
in of a report by a special committee of 
the American Society of Civil Engineers, 
in which we have a restatement of the 
reasons for the adoption of the system 
which have done duty for more than a 
century, and which are conclusive or ab- 
surd, according to the viewpoint of the 
individual reader. 

To a considerable extent this document 
is a report of the present status of the sys- 
tem in the United States which, rendered 
otherwise, means that it is a report of the 
progress of Doctor Stratton in bringing 
about the adoption of the system in vari- 
ous departments of Government work, 
progress which is sufficient to give notice 
to those who oppose the system that Doc 
tor Stratton occupies a position of influ- 
ence where he can accomplish much in 
introducing the system into the public 
business of the country without congres- 
sional action or sanction. Much has been 
said of this before, but we have seen no 
such striking illustrations of the success of 
his efforts as those given in this report. 

That the report is thoroughly prometric 
gathered from the legislation 
which it recommends. It advises first, 
that the States pass laws requiring the 
teaching of the metric system in all public 
and private schools of every grade, and 
that “the subject should be taught as pre- 
scribed and regulated by the National 


may be 
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Bureau of Standards at Washington, 
a hohe 

As regards national legislation the re- 
pert recommends that “the Congress 
should assert its authority in clear and 
unmistakable language that, from and 
after a certain date (allowing not over 
five years from date of passage) the in- 
ternational metric system of weights and 
measures shall be the only lawful stand- 
ard throughout the United States, its Ter- 
ritories and possessions, and that failure 
to comply with this act shall be punish- 
able by fine, or imprisonment, or both, as 


the court may direct.” 





The Specification of Constructive 
Materials in Machine Tool 
Practice 
The common method followed by Amer- 
ican machine-tool builders in explaining 
to their prospective customers the quality 
of the steel used for various purposes in 
their products is to specify the carbon 

content. 

What the user desires to know is, of 
course, the mechanical properties of the 
materials thus specified, a statement of 
the chemical composition being useful to 
him only as an index of the mechanical 
properties. The specification of the car 
bon percentage has become so common in 
this country that the average American 
instinctively translates it into an equiva- 
lent of mechanical properties. We do not 
mean by this that he translates a statement 
that a given piece of steel contains a cer- 
tain number of points of carbon into a 
statement of strength and ductility, ex 
pressed in exact figures, but nevertheless, 
he unquestionably does translate it into 
a general idea of strength and ductility 
sufficient to indicate whether or not the 
material is appropriate for the purpose 

We are just in receipt of the following 
letter, pointing out that this practice is 
satisfactory among Europeans who 
in the habit of specifying the steel 


not 
are 
used for any purpose by a statement of its 
mechanical properties and not of its chem- 
ical The letter and its 
signature speak for themselves: 

“The object of this letter is to draw 
your attention to a very interesting ques 
I think deserves being thor- 


composition. 


tion, which 


oughly studied and discussed in the 
AMERICAN MACHINIST. It is as follows: 
“In the United States the degree of 


toughness of steel is commonly defined 
by its content of carbon, without mention- 
ing the other minerals as manganese, 
nickel, phosphorus, etc., which likewise are 
contained in it. 

“In France one generally defines the 
toughness of steel by its tensile strength 
and the proportional lengthening the steel 
admits before breaking. 

“By means of long and special studies, 
confirmed by laboratory experiences under 
the supervision of an engineer, expert in 
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chemistry and metallurgy, it was not diff- 
cult to prove that correlation exists be- 
tween the above two systems, and that it 
must be possible to establish comparative 
tables, giving the corresponding denomin- 
ations in each. 

“I think the above subject will interest 
you sufficiently to be treated in your paper, 
and in the meantime would ask you to 
kindly point out to me where I could obtain 
the necessary information for my own use 

“You will understand that when selling 
American machinery it is of the greatest 
importance in order to convince customers 
of its efficiency, that we should be able 
to exactly point out to them what work 
can be accomplished when handling differ- 
ent materials. To do this the data given 
in American catalogs are, however, abso- 
lutely useless, being incomprehensible to 
French users, and thus can only be of ser- 
vice to me when I am in a position to 
translate them into the French system.” 

Acrrep H. Scuutte, 
Max BUHLING, 
Manager. 

Paris, France. 

We quite agree with our correspondent 
that this is a subject which deserves dis- 
cussion in our columns, and moreover, a 
change of practice in machine-tool catalog 
literature. The American method of 
specification, while an easy is un- 
doubtedly roundabout, as it does not give 
what the purchaser wants, but instead, only 
general data from which he can obtain 
what he wants by an inferential process of 
reasoning to which the European buyer 
is not accustomed. 

It is needless to say that we have sent 
the necessary information to our corres- 
pondent, but we believe a change in the 
customary practice would be advantageous 


one, 


to all concerned. 


Cleveland's Home Products 
Exhibition 


is made of an industrial 





Announcement 
exposition to be held in Cleveland, June 
7 to 19, with a view to exploiting the 
products of the city 
land factories is remarkably varied and 
being 
formed the magnitude and 
scope of the exhibition. Central Armory 
has been selected as the largest available 
hall in the city, but as it is not expected 
to be sufficient, a large temporary exhibi- 
tion building will be erected diagonally 
across the street from the armory. The 
floor area of these halls will exceed that 
of the Madison Square Garden of New 


York City. 
Address Wanted 


Herbert Allison, some years with the 
American Bicycle Company, at Westfield, 
Mass., and New York City, is requested 
to communicate with John H. Boyd, care 
AMERICAN Macuinist, New York City. 


The output of Cleve- 


large anticipations are already 


regarding 





ances ; 
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Aj Remarkable Advertisement 


All who read the papers nowadays—and 
-must have remarked the in- 
advertising 


who don't? 
creasing intelligent 
space for many other purposes than the 


use of 


sale of things. 

The railroads are using advertisements 
to put their cases as to franchise rights, 
rates of suburban fare, and needed im- 
provements, the rights to which must be 
secured from the people themselves by 
direct vote or through their commissions. 

The larger buyers of things are adver- 
tising their wants and thus securing touch 
with every worth-while maker of the 
things they need. 

On another page is an advertisement 
of a big builder of automobiles soliciting 
bids on hundreds of thousands of dollars 
worth of material and parts made by our 
readers. 

We venture to predict that more than 
one concern will secure some very de- 
sirable, business through this announce- 
ment, and that the buying concerns will 
save themselves much money and more 
annoyance and delays in the placing of 
these splendid orders. 

This is the beginning of a new era in 
the art of advertising. When business 
houses make known their wants in this 
way they take no chances of buying 
blindly only to discover later that some- 
thing else would have been better. 





New Publications 


Borters. By Hubert E. Collins. Hill Pub- 
lishing Company, New York. Cloth; 
196 pages, 4%4x7 inches; illustrated. 
Price, $1. 

This book, which is one of the Power 
handbook series and was compiled largely 
from Power and The Engineer, starts 
with a description of what goes on in a 
boiler as seen by watching a glass model 
of a water-tube type. Then follow sim- 
talks on the Efficiency of Riveted 
the Bursting Strength of Boil- 
ers; the Bracing of Horizontal Tubular 
Boilers; Directions for Calculating the 
Strength of Riveted Joints and for Find- 
ing the Area to be Braced in Boiler 
Heads; a Graphical Determination of 
Boiler Dimensions; the Safety Valve; 
Horsepower of Boilers; Boiler Appli- 
Care and Management of Boilers; 
Setting Return-Tubular Boilers; Renew- 
ing Boiler Tubes; Use of Wood; Boiler 
and Mechanical Tube Cleaners 
[HE TEMPERATURE-ENTROPY D1aGRAM. By 

Charles W. Berry Published by 
John Wiley & Sons. New York, 1908 
Cloth; 314 pages, 5x7'%4 inches; 109 
illustrations. Price, $2. 

This is the second edition of Professor 
Berry’s excellent work, and a mere com- 
parison of bulk would suffice to indicate 
extensive revision; in the present edition 
there are more than twice the number of 


ple 
Joints ; 


Rules; 
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pages in the first edition. The chapter on 
the flow of fluids has been thoroughly re 
vised, a graphical method of projection 
to the 
perfect 


from the pressure-volume plane 
temperature-entropy plane for 
gases has been worked out and its appli 
cation illustrated in two chapters on hot 
air and gas engines; a chapter on the 
thermodynamics of gas and vapor mix 
tures has been added, and the various fac 
tors affecting the efficiency of actual gas 
engine and steam-engine cylinders are dis 
cussed. For the information of those un 
familiar with the first edition it may be 
stated that the work is chiefly mathemati 
cal in character; the discussions are, how 
ever, correspondingly accurate and com 
plete 





Edmund L. Zalinski 


Major Edmund L. Zalinski, U. S. Army 
retired, whose name was prominently con 
nected with the development of the pneu 
matic dynamite gun of twenty years ago, 
to which he was detailed by the army 
authorities, died at the New York Hospi 
tal, March 10. He was born in Kurnich, 
Prussian Poland, on December 14, 1849 
and came to this country with his parents 
when he was four years old. The family 
settled at Seneca Falls, N. Y., and Major 
Zalinski educated at the schools in 
that place, and at the Syracuse High 
School, where he studied from 1861 to 
1863. In the following year he entered 
the army as a volunteer aid-de-camp on 
the staff of Gen. Nelson A. Miles, and 
served until February, 1865, when he was 
appointed a second lieutenant in the Sec 
ond New York Artillery. He was hon 
orably mustered out of the volunteer ser\ 


was 


ice on September 29, 186s. 

In the next year he was appointed a 
second lieutenant in the Fifth Artillery in 
the regular army, and he was promoted to 
first lieutenant in 1867 and captain in 1887. 
retired on account of disability 
Ten years later he received th« 


and was 
in 1894. 
rank of major for civil war service 

From 1872 until 1876 he was professor 
of military the Massachusetts 
Institute of Technology, and in 1880 | 
Artillery Schoo! 


science in 


was graduated from the 
at Fort Monroe and the Willets Point 
School of Submarine Mining. Most of 
Major Zalinski’s time had been devoted 
to the development of the pneumatic dy) 
namite gun, a weapon throwing a proje: 
1000 pounds, charged with 
had 
also invented an intrenching tool, a ram 
a telescopic sight fo 


tile weighing 
500 pounds of high explosives. H« 


rod bayonet, and 
artillery, and a system of range and posi 
tion finding for seacoast artillery 
He traveled under orders in 
188 and 1890 to obtain military informa 
tion. In this city he was a member of the 
Century, Union League, Lotos, and Engi 
and his home was at No 136 
street. 


firing 


Europe in 


neers’ clubs, 
East Seventeenth 
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Hand Chipping—A Textile Ma- 
chinery Making Operation 


By CLINTON ALVORD 


A well known manufacturer of machine 
told that the better made 
machinery, that is, the closer it was to be- 


tools me one 
ing interchangeable, the cheaper it could 
he manufactured. 

Loom builders have not worked on this 
theory in the past, although modern ten- 
<lencies have begun to affect them some 


[he hammer, cold chisel, and coarse 


what 
file in the hands of a workman do all the 
litting for “setting-up.” A good “setter 
of looms is in a special trade as the 
loom is a for the past 


hundred years has not been an instrument 


up” 
machine which 
of precision; in fact some makers insist 
that it cannot be such and at the same 
time weave good cloth This, however, is 
a disputed point and there are those who 
work on the theory that the better a loom 
is built the more perfect will be its pro 
luct 

lhe 


1 re markablk 


work of some of these “setters-up” 
The cut illustrates a loom 
pile 


the 


for weaving a a “tap loom” 
This photo 


work 


Cal p t. 
trade 


the 


it is known 1n 


graph shows plainly done by 


hammer and chisel There is absolutely 
nothing done on the loom sides, or frames, 
by planer or milling machine. The frame 

the loom, which includes the side 


frames and various girts, is assembled di 
from the casting-cleaning room by 
of the 


substantially 


T\ ctly 


means hammer and chisel; and 


structure is required to he 
of the web 


ends of the 


frames 
ind and 
girts are equipped with chipping bars that 
bedded to the web 
chisel and file; an 


Lhe side are 


stvlk 


squart 


rib the 


double 
ire of the side frames 
by accidental swell, or 
lump on the loom side calls for a corres 


ponding hand-fitted recess in the chipping 


har of a girt. There are suitable elongated 
holes in the side frames and similar holes 
ist in the feet of the girts to cross the 
slots in the side frames and thus insure 
free passage for the bolts. If the holes 
have floated away in casting, or if the 


cores have been set poorly in the feet of 
the girts then the “setter-up” must chip a 
hole for the bolt, which has a button head 
and is sq the head, but the 
<longated holes are supposed to be large 


1are under 
enough to avoid any chipping there. 

Assembling the 
and requires a strong man, for often there 


frame is rough work 
is 5/16 inch to be removed from the ends 
of some of the girts when the iron has not 


shrunk standard, and in such cases the 
hipping bars must be removed and the 
rkman cut away into the solid foot. The 


rk must be dor that the side frame 


1 


from one of the girt 


lll not spring aw 
feet, when the bolts loosened up, more 
than one-sixteenth of an inch, and as pre- 
viously stated the frame must be practi 
lly square. Sometimes the girts are ma 
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chine-squared to length and tlien matched 
to the rough loom sides. 

The outside cam frame, showing in the 
picture on the right-hand side of the loom, 
is spaced from and attached to the side 
frame by three posts that are chipped into 


place; and the pulley frame on the left 
hand side of the machine is attached in 
the same way. These outside frames.are 


supplied with feet for attaching them to 
the floor, for most looms are designed to 
be a part of the building, and the floor is a 
portion of the Che 
leveled up with a spirit level placed on the 
and if the loom is not set 
in the mill there 
Each 


machine frame is 
rough castings, 
at about the same level 
is likely to be a hot box somewhere 
foot must be packed, for it is easy to rais« 
one corner without disturbing any of the 
of but loom 
a heavy ma- 


other three. | knew one 
building concern that makes 


chine which does not have to be bolted to 
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center of one of the principal longitudinal 
shafts, for it is driven therefrom by bevel 
gears; must at 
shaft and level and parallel to the lower 


be right angles to that 


crank shaft carrying the bottom eccentric 


gear. The bearings are not jig drilled 
and, therefore, may easily vary 3/16 
of an inch from the feet, and _ the 
workman must make them come _ into 


place. Small brackets and bearings have 
1g inch high, while large castings 
Now 


and then an important box is doweled by 


chip bars 
may have them as large as % inch. 


straight pins, but the pins are seldom put 
through the chipping bars and therefore 
they extend across an air space of % inch 
or more which greatly reduces their effi- 
ciency. All gears have cast teeth, except 
possibly the worm and gear shown at the 
left of the half-tone 

\n expert can jiine up and attach eight 
pairs of single-footed boxes in Io hours 























\ REPRESENTATIVE LOOM WITH 


the floor, and in which the floor of the 
mill is not intended to be a portion of the 
loom. The loom illustrated will weigh as 
much as 5200 pounds and any “heavy 


loom” would weigh as much as 2200 
pounds. 

This carpet loom has 20 pairs of boxes, 
or bearings, holding 20 distinct shafts, and 
all these bearings are chipped into plac: 
The workmen use hand and not 


fitted to bearings 


by hand 


air hammers. Shafts are 


with a running fit of about 0.003 inch 
play and the boxes are lined up in good 
shape so the shafts revolve freely. Some 
mills prefer a loose running fit as they 
desire a new loom to start off as freely as 


though it had been running a year 


It requires an expert fitter to line up the 


* boxes of the two shafts carrying the e 


shown at the front of t 


1 
ars ' 
intersect the 


The 


centric 2 


picture top shaft must 


H 


AND-CHIPPED FRAME AND BOXES 


when he gets his hand in, at a labor cost 
of but 15%c. per box. The boxes for the 
eccentric gear shaft above mentioned have 
double feet and therefore take longer to 


fit, but most loom boxes are similar to the 


outside one on the lower crank shaft 
above described, and it is a fair sample of 
the work required for it is shown as 


hedded down onto the rib of the support- 
ing bracket 

The the 
breast beam showing in the extreme front 


curve in brace for the 


ogee 


of the photograph is supposed to be grace- 


ful [he “powers that be” can see no 
beauty in a straight line even under such 
conditions and that brace is supposed to 


contain the “curve of beauty.” 


\ loom like this will weave 80 to 90 
yards of t ip carpet, that is, tapestry 
brussels, in 10 hours with one operator 


per loom 
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ew lools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 


Tabor Jarring and Hinged 
Molding Machine 





This machine combines the Tabor jar 


ring and their hinged machine in one. The 
all of the ramming 


the 


jarring saves nearly 
time the 
pattern-drawing and finishing time, so that 
the the very 
little for the molder to do besides shovel- 
the 


and hinged machine saves 


combination of two leaves 


ing sand and carrying away finished 


mold. 


The machine shown was built for and 


is now operated by the Standard Steel 
Company, at Burnham, Penn. 


It was de- 


LATEST 


chine with a 42x48-inch table is placed 


At one end of the anvil a 20-inch roll-over 


cylinder is mounted, which carries a 


hinged frame. The arms of this are made 
to come down clear of the jarring table on 
its shorter dimension. The 


which its 


either side of 
the pattern plate, 


table by dowel pins, and 


arms carry 
centered on the 
when the pattern plate has been lowered 
table, the arms of the 


Thus, 


upon the 
hinged frame drop away from it 
whatever 


jarring 


there is no connection between 


the jarring table and the roll-over mechan 
ism during the process of jar-ramming 
After the mold has been jar-rammed to 


the proper density and the bottom board 


INFORMATION 


rolled over, it remains suspended with the 


flask and bottom board clamped to it 


[hese machines are provided with a 
speed regulator which automatically in 
creases the speed of the roll-over cylinder 
from the beginning to the end of the 


roll-over movement in both directions 


his assures a rapid transfer of the mold 


from the jarring table to the equalizing 
table The speed of the roll-over cylinder 
on the downward movement in either 


direction, is choked gradually so as to be 


absolutely free from shock 


[he equalizing table is an automatic 


leveling device by which the mold is set 


without reference to the pattern plate, no 





























FIG. I. MACHINE WITH FLASK RESTING ON FIG. 2. PATTERN DRAWN FROM MOLD AND MOVING 
rABLE AFTER RAMMING ITS LOCATION ON JARRING MACHINE 
° 
signed to produce from 50 to 75 complete clamped on the fiask, pressure is admitted itter how crooked the bottom board 
molds of car-wheel centers per day of to the roll-over cylinder which brings the ay be; and absolute stability is secured 
10 hours with three men who formerly put arms of the hinged frame up in contact by supporting the bottom board on three 
up but eight molds by hand. The machine’ with the pattern plate. During this move- points onl \s soon as the weight of 
is intended for car-wheel centers, handling ment the dowel pins in the hinged frame the mold comes-upon the leveling cradle 
flasks from 36 to 44 inches inside diam- enter bushed holes in the pattern plate, it locks and holds it in a set position, whik 
eter. It can also be used on a great thus doweling the pattern plate to the the pattern is drawn, as shown in Fig 
variety of work which does not exceed in hinged frame before lifting the pattern The device employed to lock the pat 
weight the capacity of the roll-over cylin- plate off of the dowel pins in the table of tern plat the hinged frame is provided 
der, which would be a net weight of 2500 the jarring machine [his movement with an automatic safety attachment 
pounds, including flask pattern, bottom lifts the pattern plate with the flask off prevent the mold from being rolled over 
board and sand. The complete machine’ the dowel pins and clear of the table, and less the pattern plate is securely locked 
weighs 30,000 pounds and is set in a pit this continues until the end of the vert the hinged frame 
with the pattern-plate level with the floor, cal movement is reached and the roll-over During the return of the hinged frame 
occupying a space of 7x12™% feet movement begins. From this point the to its position on the jarring machine, it 
The machine consists of an anvil, in pattern plate is securely locked automati- is automatically unlocked from the pat 
the center of which a 13-inch jarring ma- cally io the hinged frame, so that when tern plate, so that when the latter settles 








450 


on the dowel pins in the jarring table, the 
former is free to drop clear of the pattern 
plate to its proper position. 

\ pattern draft of 18 inches has been 
provided for, thus making the machine 
available for deep work of any kind suit 
able for jar-ramming. With this type of 
machine it is possible to draw a pattern 
having the least possible amount of draft; 
in fact, with the of a vibrator it is 
possible to draw patterns of considerable 
depth without draft. It is built by the 
Tabor Manufacturing Company, Philadel 


use 


phia, Penn. 





Robertson’s Power Hacksaw 


The shown has several features 


which interest the users of such machines 
The bed is lowered at the outer end so as 


Saw 








(Wer La =e Boe 


is) 
cm 
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cutting angle when 
starting the cut on a piece reaching its 
full capacity of 8x8 inches. The 
stroke, has a gravity 
saw 


tu secure a_ better 
saw 1S 
relieved on the back 
be increased as the 


feed which can 


dulls. The vise has a swivel jaw, grad- 
uated to 45 degrees. The stroke can be 
varied from 4 to 9 inches. The vertical 


handle back of the swing carriage is for 
holding the saw in any desired position 
while putting in new work, the notches al- 
lowing for different hights. The frame 
can also be raised into a vertical position 
when desired. It handles blades from 14 
to 17 inches long and is run from 60 to 70 
strokes per minute. The leg at the left 
forms a tank from which a lubricant can 
be pumped to the saw through the piping 


shewn. This is made in three sizes by the 
Robertson Drill and Tool Company, Buf 
falo, N. Y. 


= 
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The Rice Roller Relief Bearings 


This is something decidedly novel in 
the bearing line, differing both in con 
struction and application from the usual 
methods employed and while not supplant- 
ing the regular roller or ball bearing in 
their legitimate field has the advantage of 
being applicable to any overloaded bearing 
in a very few minutes, such as at noon or 
night. 

There are many places where engineers 
hesitate to use the more delicate types of 
bearing and stick to the old plain bearing 
as being better adapted to the conditions 
that is here these relief or 
auxiliary bearings come into play. It is 
their purpose to relieve the friction load 
more 


exist and it 


and render the standard bearing 
efficient. 

hese bearings can be applied at either 
side of an engine flywheel, and by the 
wk<« of calibrated springs can be made to 
sustain the weight of the flywheel, which 
would greatly relieve the duty of the 
journals as commonly applied and where 
few, if any, engineers would admit that it 
would be safe to apply roller bearings to 
the main journals of the engine proper. 
[hey can be applied to any idler having 
heavy duty at either side of a main driving 
pulley, carrying both the weight of the 
pulley and opposing the stresses of the 
belt: and are especially valuable on en- 
gine shafts where an electric generator 
exists beside the flywheel; both of which 
place a heavy duty on the bearings of an 
engine thus equipped. 

he bearings can also be placed pro- 
eressively, trailing from a central power 
station outwardly to the shafts of lesser 
duty and at each important point, i.e. 
where a subdrive exists and as far as may 
seem feasible in any given case. 























I APPLICATION OF RICE 


ROLLER RELIEF BEARING 
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These bearings are made im three sizes, 
and in their proportions bear no fixed re 
lation the 
No. 1 is calculated to carry a maximum 
pressure load of 2000 pounds; No. 2, 


3, 8000 pounds 


with diameter of a shaft; size 


size 


4000 pounds, and size No 
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only relief to journal troubles, but it 


night such of 


mean 


the 


saving power as 


deter necessity Of increasing the powel 
] + 
pliant 


I he 


as seen 1n 


friction relief bearing is made up, 


ig. 2, of a cast-iron housing, 





at any reasonable speed. They can be an outer steel roil, a central main roll pin 
applied in sets of one, two or four; four which ts stationary in the hous Be 
LJ \ 
Yi \ 
“~~ 
\ 
: } } 
“SL, 
/ 
| 
~_ 











FIG, 2. CONSTRU( 
of the larger ones being necessary in some 
shaft and 
wherein the flywheel load might equal or 


cases, such as at an engine 
exceed their combined rated capacity, the 
set of four giving a safe carrying capacity 
of 16 tons. 

It should be remembered that in the ap 
plication of these relief bearings none of 


the regular bearings is in any way dis- 




















FIG. 3. COMPLETE BEARING 
turbed but simply aided in the perform 
ance of its work so that in almost every 
case the relief bearings could be displaced 
in a moment’s time and without a shut 
down, siinply throwing the full duty back 
on the regular journals. These bearings 
have been severely tested for three years 
in one factory, where they are applied to 
both ordinary shafting and on heavy en- 
gine and flywheel duty, as shown in illus- 


tration, and their application means not 
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RICE ROLLER RELIEF BEARING 


tween the main roll and the main roll pin 


are 16 rolls, eight upon each end of the 
housing and carried in a cage At each 
end of the main roll are eight hardened 
steel balls. These balls bear upon two 


lubricates the inside of the bearing. One 


end of this main roll is provided with a 


f holes and a which 


of th 


series stop pin per 
a vertical 


roll 


All of the other materials with 


oil tube standing in 


position no matter at what angle the 


may stand 


the exception of the intermediate roll cage 


ire of hardened steel and ground to fit 
‘ig. 3 shows the complete bearing 
In service this housing is carried upon 
tille uuter end of this being 


r rod, the 


carried to an overhead support on the 


end of which there is a heavy spring 
calibrated so that by 


which 1s measuring 


the compression, or giving it a certain 


amount of compression a certain load will 
In locat 
to the 


shaft upon which it runs, it is so placed on 


be carried by the relief bearing 


ing the relief bearing in relation 


I 


e side or the other of the journal bear 
that the 
directly opposed to the forces acting upon 
shaft; that is to 
pulley and the 


ing its action upon shaft is 


the the weight of 
of the belt 
pull. It is made by the Pickering Governor 


say, 


the direction 


Company, Portland, Conn. 


Electric Hoists and Carriers 


[he econom« 


al handling of material is 


in ever present problem in modern shop 


management, and while the bridge travel 


ing crane is indispensable in most 


shops, 
there are places where the newer carrier 


hoists have a clear field. This is partic 


ularly true in handling lighter material, 




















SPRAGUE ELECTRIC HOISTING 
hardened steel washers, one at each end, 
and take care of the end thrust in the 
main roll. The smaller intermediate rolls 
have also at each end a hardened steel 
washer which takes the end thrust. The 
main roll pin is hollow, is partially filled 


with felt and forms an oil reservoir which 


SYSTEM ON 


STEAMSHIP PIER 


which often forms such a large proportion 
of the work and which means either tie- 
ing up the large crane or an uneconomical 
load at best 

The illustration shows an application of 
the Sprague hoist, which gives a good 


idea of its adaptability in many places 
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where one runway takes up little room loose pulleys are fitted with patent bush- the blocks can be moved uniformly in or 
and allows it to serve places not acces- ings which require no lubrication, and out from the center, so that when any 
sible to the large crane prevent the throwing of oil over the round or square piece is placed against 

lt is one of the cases where the ad- lathe and operator. The belt shifters can the end of the central stem, and the four 
vantages are so clear that little explana- be worked either by treadles or cords con- blocks closed around it, it can be accu- 
tion is necessary The operator controls nected to the small bell cranks shown. rately centered by striking the back end 
the rail switches by the lever in his right ~— of the center punch. It is very light, ac- 
hand, the action being already shown , ? ; curate enough for all practical purposes 
This is made by the Sprague Electric A Novel Centering Device and small enough to be carried in_ the 


Company, New York City. tool chest 
Of the many centering devices which 
are in use, the one shown herewith and 
Countershaft for Bench Lathes recently put on the market by Patterson, Belt Sander for Woodwork 
Gottfried & Hunter, New York City, has 














a more novelty to it than is usually the case. — 
in order to secure the best results from [t consists of a central stem, carrying a In this machine the sanding belt runs 
bench lathe work it is necessary to have center punch and having four projecting vertically and is supported by a plate back- 
a countershaft which will drive it and arms of round wire. On each arm is a_ ing so that the work can be held against 
its many attachments at the desired speed, Jock carrying a wire at an angle of 45 it firmly and squarely without injury to 


as well as be convenient to operate. The  egrees from the central arms and having the belt. This runs at 4000 feet a minute. 
countershaft shown is the solution § as 
worked out by the Elgin Tool Works, 





Elgin, II! 

The backbone of this plan is the back or 
wall rod, which carries the hangers and th¢ 
brace rod beneath which takes the strain 
of the lower end of the hanger bracket 
These can be supported on the standards 
shown or fastened to the wall and can be 


one machine or rut 


just long enough fo 
the whole length of the shop as preferred, 
as it does not interfere with light in 
crossing windows nor injure the app 
ance of the shop 

lwo belts come from the drive shaft 
to the two sets of tight and loose pulleys 


shown, the one at the right being used 

















for low- and those at the left for high 





speed work, such as the grinding work 


shown. In this connection the idler pul NOVEL CENTERING DEVICI 

leys can be swung or moved into any po 

sition and fastened by the hand screws hole for another wire from the ad The table can be adjusted for hight from 
shown The revolving tool rack can bx joining block, to slide through. Wire 1 18 to 42 inches from the floor or can be 
fastened either to the upright, if one is is fastened into block 1, wire 2 into block swung out of the way when the work can 
ised, or to the wall if preferred 1] 2, ctc. With these two sets of guide wires be handled best without it. A single 
































ELGIN COUNTERSHAFT FOR BENCH LATHE BELT SANDER FOR WOOD WORK 
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crank adjusts both sides at once through 
the bevel gears and screws shown Che 


belt is 18 inches wide and will handle any 
thing from the smaldest work up to pieces 
the L. H 


Gilmer Company, Philadelphia, Penn 


18x24 inches. It is made by 


Combination Belting 


The ac of 


a patented combination belting made and 


companying illustrations are 


sold exclusively by the Massachusetts 
Belting Company, 207 Congress street, 
Boston, Mass. It is composed of a num 
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ing to the strength and horsepower de 
sired 


The belt is protected on the edges by a 


solid steel wire, served with hemp mar 
line, to insure durability and make it 
practically proof against wear from 
shifting levers 


This belting is designed to combine the 


strength of steel and the durability and 
high coefficient of friction of prep l 
hemp marlin It can be either spliced 
or clamped, and the element of stretch 1s 
believed to be almost completely elimi 
nated. It is also claimed for it that much 
narrower pulleys will suffice than thos« 
new in general use, and the expense of 














rION OF 














FIG 3 HEMP MARLIN STRAND 


COMBINATION BI 

equipping a new factory will zreatl 
reduced by its adoption 

hig. 1 shows a section of combination 
belting before being used; Fig. 2 shows 
its condition after being used, and Fig. 2 
shows how the prepared hemp-marline 
strands, with the steel core, are made up 


lhe bench lathe shown herewith 1s «ke 
signed for rapid, light work, and _ its 
features are all clearly shown in the il 

















of parallel strands of selected steel 


wire, each strand being served or covered 


bet 


with a specially prepared hemp marline. 
held together 
at regular intervals with a strand of the 
like manner 


These parallel strands are 


same steel wire served in 


The parallel strands are usually com 
accord- 


posed of seven or nineteen wires, 


lustration. While a two-step cone pulley 
is shown in place on the driving shaft, a 
three-step pulley taking a 34-inch belt ma 
be used instead when required. The cone 
shown is intended for a 1'%4-inch belt. The 
capacity is for drills up to ™% incl Phe 
spindle has a vertical traverse of 2 


ble a vertical adjustment 


inches and the tab 








The 
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A Planing Fixture for a Sensitive 


Radial Drilling Machine Arm 


Figs. I, show a sensitive radial 


2 and 3 
drilling-machine arm [his type of ma 
popular in 
England They 
are used for drilling insulating slabs 1 


chine has become somewhat 


during the last 5 years 


switchboard work, etc., and light castings 


which have a number of holes scattered 


where a 
if the 


over a comparatively large area, 


lo of handling would be necessary 
operation were done on an ordinary sensi 
t:ve drill, and a large radial would be fer 


too heavy, slow and cumbersome 
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the ends 
This di 
varies somewhat, hence 
ad 


This method also facilitates get 


side of the brackets against 
of the casting marked B and C 
tance, marked JN, 
the reason for making the bracket K 


up 


justable. 
ting the work in and out of the fixture, an 


important feature. O O are two split lugs, 


with studs and bolts passing through, as 
shown, and tightened down by the nuts 
P. QO are two tenons planed on th 
bottom of the fixture to accurately fit in 
the T-slots of the planer table for locating 
the rig. The holes in the brackets / and 
A for carrying the locating mandrel / 


sheuld be bored exactly square with thes 


two lugs; upon the accuracy of this de 
pends the quality of the product turned 
oul RRRR are the four slot holes fo 


securing the fixture to the planer table by 





























Figs. 4, 5 and 6 herewith show the illus- *bolts in the ordinary way. The four holes 
trations of a fixture for use on a planing s in the end of the mandrel J are for in 
machine table, when planing the arm fer serting a tommy bar or lever to withdrew 
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\ PLANING FIXTURE FOR A SENSITIVE RADIAL DRILLING-MACHINE ARM 
t saddle or head, which carries the spin- it from the bracket / when inserting w 
} } e ’ ‘ , ’ . 
d Chis should be absolutely square and removing it after completion 
vith the le 4, which clamps the turned In operation the previously bored, faced 
column; this hole 1s bored and faced first and drilled column end of the arm is in 
the ends marked B and C on a Lucas serted between the brackets ./ and / 
] 4 ’ ‘ : . 
vpe of I | boring 1 ine rh indicated at \ lo do this the nuts 
riaces marked J), E and juire plan- require slackening, and J withdrawing and 
It G1 steel k for operating the KA slackening back \fter the work is 
le by tl ual pinion and harfdwheel; brought into’ position the rounded end of 
rack f r ured in position is shoved through the hole 4 and /7 and 

r the ! is been partly S K adjusted up to the face ( rr an 

= , , | 

mblec en tig ne & vork ts accu l 

Re fi L g ! set. in positi s regards the elative 
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t t t in tl I ‘ ing by single central bolt and clamp 
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! ‘ iy . 1 

4 ( } is to ine through ther ‘ t ' 
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Business Items 


Tool 
certificate 


Company, 
of 


and 
filed a 


The Robertson Drill 
Buffalo, N. Y recently 
incorporation 

The American 
has recently taken 
rerminal building, New 


Switch Company 
the Hudson 


Automatic 
quarters In 
York City. 

rhe Cutler-Hammer Manufacturing Company, 
of Milwaukee, announces the opening of a district 
office in Cleveland, Ohio, 1108 Schofield building 


new 


rhe new office will be in charge of C. J 
Kruse 
\ favorable showing has been made by Wil- 


marth & Morman Company, Grand Rapids, Mich., 
in its business for the month of February, which 
came the for 
the corresponding month last year 

The of the Rockwell 
Company will hereafter transacted 
the name of Rockwell Furnace Company, which 
has increased its facilities with headquarters 
at 26 Cortlandt street, New York City 

Muralt & Co., New York City, 
awarded the contract for remodelling and enlarg- 
ing the water power plant on the Peconic River 
at Tower Mills, L. |. The old water wheels will 
be replaced by turbines of the vertical shaft type 
Tate 
large 


very close to trebling business 


Engineering 
under 


business 
be 


have been 


\ contract was recently placed with 
Jones & Co., Inc., Pittsburg, Penn., for a 
number of their ‘** Kirkwood’"’ natural gas burners 
installed in the works the Chanute 


and Clay Products Company, Chanute 


to be of 
Cement 
Kan 
rhe Crocker-Wheeler Company, Ampere, N. J., 
reports a number of large orders, among which 
is one for an 800 kilowatt and a 75 kilowatt, 250 


volt generator; a 300-kilowatt, 125-volt lighting 
and power generator and two 125 k.v.a., 2300 
volt, 60 cycle, 600 r.p.m. alternators, as well! 
as many other equipments of smaller sizes 

W. IL. Reich, consulting engineer, 245 West 
24th street, New York City, has just engaged 
upon the work of enlarging the oxy-acetylene 


welding plant of the Riter-Conley Manufacturing 
Its capacjty 
buoys 
be 


Company to three times 
rhis company is manufacturing gas-light 
and the in the are 
welded by 
The corporation 
Hoboken N J . 


Hudson 


present 


seams or joints buoys to 


oxy-acetylene process 
Nilson, Miller 
established 


ot 
has 
will 


Company, 
1300 
engineering 


been at 


street, and conduct an 


and general machine shop business, making a 
specialty of designing and building to ordet 
electrical apparatus gasolene engines ete 





for commercial vehicle, marine and. stationary 
lise Also) experimental work and — special 
machinery 
Business Opportunities 

Baker Bros., Frostburg, Md., will establish 
sash and door factory 

fhe Strubler Scale Company, Elkhart, Ind 
is preparing to build a new factory 

The Union Pacific Railroad is to build a 
new roundhouse at Evanston, Wyo 

rhe Niagara Oil Stove Company, North Tona 
vanda, N. Y., will erect a new plant 

rhe Barnett Leather Company, Little Falls 
N. Y¥., will erect a new factory building 

The Des Moines (lowa Paper Box Compan 
is planning to build an addition to plant 

W H. Copenhaver & Co., Chilhowie. Va 
ill rebuild hardware plant recently burned 

Fire destroyed the plant of the Whyte Wire 
Works, Medford, Mass Loss, about $50,000 

Fire destroyed the pla the Wrightsville 
Penn Hardware Company Loss, $30,000 

rhe plant of the Chase Leather Works, Hop 
River, Conn., was burned Loss, about $20,000 

I hie Bettendorf Axle Company Davenport 


kk i erect a new foundry to cost $400,000 
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rhe West Coast Wagon Company lPacoma 24, for locomotive coaling cranes, steel castings 
Wash., is making plans for a structural steel differential, snatch and tackle blocks, wood 
plant boring machines, drills, bits, saws, shears, pipe 
rhe Chicago Hardware Foundry Company cutters, carborundum wheels, rivets, screws 
North Chicago, Ill., is erecting a new foundry wire, etc., as per Circular No. 497 
building. rhe Navy Department, Bureau of Supplies 
fhe Cincinnati Planer Company has about and Accounts, Washington, D. ¢ will ope 
ompleted plans for the new addition to plant bids as follows March 23-—-Air drills, pneu 
at Oakley matic grinding machine (schedule 1023): bolts 
The Pressed Steel Tank Company is now nuts (schedule 1024 gauges and glasses, oil 
constructing the $30,000 addition to its plant at cups (schedule 1025 March 30-—Steam gauge 


West Allis. Wis schedule 1034 water meter (schedule 1028 


suction Ips schedul 3 ~OlLS arn it 
rhe Electric Welding Company, Cleveland en see e 1031), bol me oi 


Ohio, has had plans prepared for a $10,000 
addition to plant 


schedule 1029 brass, steel schedules 1028 


1030 brass pipe, copper tubing (schedule 1033 


steel pipe (schedule 1000 April 6—-Aluminu 
fhe tanning plant of Albert Trostel Sons bronze (schedule 1017 heet copper, rubbe 
Milwaukee, Wis., was destroyed by fire, causing ~e (schedule 1018 


i loss of over $75,000 
The plant of the Burrill Johnson Lron Cou 


pany, Yarmouth, N. 8., was destroyed by fire New Incorporations 


Loss, about $100,000. 


Che refrigerator department of the Raci . 
Wis Refrigerator and Ice Machine Compa the Specialty Manufacturing Company, Ea 
vas destroyed by fire (range, N. J., has been incorporated Capita 

rhe sewer pipe works of the Streator (Ill) Cla $150,000 Incorporators, Wm. A. Cooper, Jame 

' " nce! ill vane 

Manufacturing Company was burned 1using \. Martin, Frank A. Spence Will manufas 
a loss of about $80,000 1 e irot steel, copper, manganese, et 

rhe Washington Pipe and Foundry Companys The Gresser Knitting Machine Compar 
is to enlarge plant at Tacoma, Was! bv ar New York, incorporated to manufacture ma 
addition to cost $35,000 chinery and supplies Capital, $30,000 Incor 


porators, 7 ,. Sigrist. New York: M N vdegger 
Elizabeth, N. J.: H. W. Daniell, Laconia, N. H 


rhe Stork Motor Company, Saginaw, Mich. 


vill erect a new plant to be adapted to the 


nanufacture of gas engines rhe Shore Instrument and Manufacturing 
( ay has e rate 
W. Ss. Black, Sr Beatrice, Neb., is interested ompany, New Yor has been incorporated a 
in a compat to be organized for the purpose nechanical and electrical engineers ou SKers 
f manufacturing lawn mowers machinists, et Capital, $25,000. Incorpora 
. tors, H. E. Goldschmidt, N. P. Thomas, J. Have 
rhe Reed Manufacturing Company, Newark 
N. J mal tir nd galvanized t fhe Aluminum Goods Manufacturing Cor 
ti ALE ith atid gi a A=! Vare i- , 
a plant in M Cit lon pans Newark, N. J has been incorporated 
u an asol \ owa 
sie to manufacture goods wares and novelties of 
> Shelby Ste ube ( . \ f Pittcbure rae 
rhe el eel Tube Company, of Pi ure sluminun Capital $750.000 Incorporator 
Year i< | r pl R nared far . 
Penn., i Aving plans prepared for a ne pe Joseph Koenig, George Wits, G. A. Kruttschmitt 


earth steel plant at Ellwood City 
rhe Empire Track Brake Compan) Ney 
The H. J. Reusch Machine Compan Newark . 


ork has been incorporated to manufacture 
N. J.. building jewelers’ machinery. is said to navies -— ; 
engzilies Doers aynamos pumps Capital 
be preparing plans for a hew plant £100,000 Incorporators G Q Dean 162s 
Phe Pacific Tank Company, of San Francisco Amsterdam avenue; P. K. Stauff, 231 Broadwa 
hich recent pu iased site at Oakland et 
rect plant to ¢ ploy over 1000 men rhe National Manufacturing and Metal Co 
Plans are m being drawn for the ne eng pat Providence, R I has been incorporated 
peering shops to be erected this year a thie to manufacture ell and repair automobiles 
State University at lowa City, Iowa achinery etc Capital $25,000 Incorpora 
rhe brass foundry attached to the pla ) tors, J B. Hartnett David Rosenberg Jol 
ie Leland & Faulconer Manufacturing Con Dat Mueller 
Detroit, Mich was destroyed by fire The Darby-Meeke Compal! kast Orange 
rhe James | Powers Found: Compa N. J has been incorporated to manufacture 
Elkton, Md ill erect a steel casting plat to electrical apparatus Capital, $125,000 Inco! 
have a capacity of about 20 tons a day orators, C. D. Meeker, East Orange; John Darby 
Phe F. M. Curtiss Furniture Compa Jarne Summit, N. ¢ H. D. Meeks os W. 20 
wn, N.Y Whose factory Was recently destro eet Ne York 
fire, has commenced construction of new pla rhe Inter-Ocea Stet Company Chicage 
Ill organized with $2,500,000 capital to manu 
Phe Maxwell-Briscoe Motor Co.. Tarrvtown. N facture railway ties W I Jacoby, president 
N. Y. is asking for bids on material and supplies Directors. E. ( Converse, president Bankers’ 


v its 1910 production schedule of 12.000 auto 


Trust Company, New Yor W r. Grahan 
president American Can Compar New York 


Pians are being drawn for the new building and others 


rbiles. 


the Phoenix Iron Works, Portland. Ore 
These will include found: machine hop and 


tem shen | Trade Catalogs 


Ihe Ensign Manufacturing (ol 


pa 
Walthan Mass vill locate in Brightor hye 
ew plant for the manufacture of v a 
achines will be erected VV S Nik a . ; Bro , Ny ‘ 
Phe Vulear Iron Works Seattle Was! Folder illustrating ind describing Het ‘ 
hich has purel ed site for a new plant for the wortable crane and 
anufacture o mining machiner engine Bridgeford Machine Tool Works. Rochest« 
ill supplies, et vill need new equipment \ . Loos¢ eaf catalog of engine — 
rhe Northern Normal and Industrial Schoo thes Illustrated, 94x11 ches 
Aberdeen, 5. Dal ah be In the market fo The Woods Engineering Co Alliance, Ohio 
some machine shop, foundry* and blacksmit Catalog of universal tool and cutter grinds 


equipment H. W. Mansfield, director manua ae 


Illustrated, S pages, 6x9 inches, paper 


ind industria i . , 
Carpenter Stee Company Reading Penr 
rhe I 1 ( meo MOI Wa Catalog of high grade steels, wire and forgings 
} » ‘ bicts mT 1” ; 
I) ¢ ece ] 1 » 12:30 « VI Illustrated 138 page 1Ax6 es, | ¢ 





H P Townsend Manufacturing Compal 
Hartford, Conn older illustrating and de 
scribing multi-blow high speed riveting machines 

Universal Fluxine Company, Urbana, Ohio 
Catalog describing universal fluxine for brazing 
cast iror Illustrated S pages 34x6 inche 
papel 

Bush Terminal Company, 100 Broad street 
New York Pamphlet illustrating model loft 


buildings for shipper and manufacturers 12 


pages, 9x12 inches 








oz No. 1 les bing grinding and polishing 
aching , | per i at hie l ited 16 
) 6x9 he pape 
Bureau o Business In Tozer 
building, Philadelphia, Pen: Catalog of auto 
itic so ng and tab iting machines Illus- 


‘ t bbe ! pa High 
DD hape i ‘ | strated 
0 page 6x4 [ ‘ 
rhe Industria Instrument Company Fox 
boro, Mas Bulletin No. 16, describing revo 
ition counters, tachometersYand tachographs 
Ith rated, 16 pages, 8x104 inches 
The Standard Tool ¢ pa Clevela i) 
Ca g N 16. ce l g é 
i ! } gy cutte pe 
| ited, 304 pages, 44 hes, pape 


The Nationa Machinery Company Pitti 
Ohio Catalog I describing complete ine 
Ynail machinery 


Illustrated, 198 pages S4x1l1 inche "paper Bid 


it it gz a l het g ding 
‘ , os l j ones 
I its 16S page t ; " é ipe 
N ) | e & ( ( 16 ‘ et 
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P l ite ( age Ox t 
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Special machinery accurately built screw Technical graduate, age 26, two years’ ex tien you now hold and any other informa- 
machine or turret lathe work solicited Rob- perience as machinist, four years as drafts- tion in regard to your qualifications. Box 
ert J. Emory & Co., Newark, N man on elevators and one year on railroad 25; AMERICAN MACHINIST. 

Light and medium weight machinery and ¢ars, wants position. Box 9, AMER. MACH. MICHIGAN 
duplicate parts built to order; tools, jigs, etc Position as superintendent or designer and Tool and Diemaker Wanted—An A-1 man 
MacCordy Mfg. Co., Amsterdam, N. ¥ developer of special and automatic machinery. on small work. Good, steady position with 

\ large English firm of machine-tool im- Experience of 20 years in superintending, de- bright prospects for right man. Box 11, AMER- 
porters having showrooms and offices in Great signing and shop work on light and medium ICAN MACHINIST 
Britain, France, Italy and Japan, is wanting Machinery Box 18, AMERICAN MACHINIST. NEW JERSEY 
good agencies for machine tools of all kinds — Strictly first clas mechanical draftsman 
Apply Box 189, AMERICAN MACHINIST Wanted— Position as superintendent of a oe wanted; one with experience gained in large 

Lathe, planer and milling machine work, in which I can become financially interested. steelworks and who is able to design from pre- 
gear cutting, ete., solicited; or machines built I am 30 years of age and have a family. Iam _ jjmjnaries submitted. Give references and state 
complete, by a shop making high-grade machine = a practical machinist and have been foreman nationality age, training, ete. “Capable,” 
tools. Estimates furnished ’. Bowman, for eight years in a shop on engines and paper gare AyweERICAN MACHINIST. — , 
Box 4, Station B, Cincinnati, Ohio mill machinery Box 19, AMER. Macu > f 

Salesman \ traveling salesman who is now 

In order to settle an estate an attractive Engineer of established reputation, wide cejjing the machine or railroad supply trade 
opportunity is open to a party with $150,000.00, experience apprentice to works manager, in- to carrv a high grade bearing metal babbitt) 
competent to fill responsible position either in timate knowledge of best shop and machine = a¢ a cide line. on liberal commission basis. Ad- 
the sales or manufacturing department, to tool practice on heavy work, gilt-edged rec- qrese with full particulars, Lakewood Metal 
purchase an interest im a well and favorably ord, is open for engagement as works man- (@m Box 182. Lakewood. N. J 
known profitable machinery manufacturing ager with full responsibility and can deliver ean 7 
plant located in Pennsylvania, with an office the goods. Box 865, AMERICAN MACHINIST NEW YORK 
and established trade in New York City Ad Wanted—A_ draftsman with experience in 
dres Executors.”’ care of AMERICAN Macu WISCONSIN making patent office drawings; familiar with 

Experienced designer, age 29, on machine electrical work; steady position with reliable 
a ? tools, fixtures and dies for interchangeable concern in New York City. State age, ex- 
Situations Wanted vork rhree years’ shop experience Box 17, perience and salary expected Box 3, Am. M. 
AMERICAN MACHINIST OHLO 

( cation ndicate present ddres Wanted — Assistant superintendent for ma- 

ad r, nothing else Help Wanted chine shop employing 60 to 75 men Must 
be competent to take full charge of the men 
iacieaaaninn and produce economical results. Best of refer- 

Mechanical draftsman, 14 years’ experience Classijication indicates — present udress of ences required Box 15, AMERICAN MACHINIST 
five of which were spent. in the shop wishes advertiser, nothing else Wanted—Production manager. An old es- 
J ge “ agp arene ego ge 4 ae “aed CANADA tablished company, members A. L A. M., 
ali mOolier WOrk sli mary ana rh ie . 
aol censee ers men cog A gl “% Sp ne wanted \rhorough!\ up-to-date first-class located in a good factory, modern equipment, 

man to set piece work prices in a large elec- etc., making 500 cars of_ highest grade this 
CONNECTICUT trical factory in Canada Applicant must vear, and going to make 750 to SOO for 1910 

Experienced machine-tool salesman with state experience in this line as well as other season, design of which is now ready, wants 
wide acquaintance in this country and Europe, lines and references; also salary required None a capable man to manage the entire manu- 
wants position with dealer or manufacturer, but first class men need apply Box 972, AM. MA facture, from the getting of material to shipping 
inside or traveling Box 6, AMER. MACHINIST cars. Unless you have held a similar position 

INDIANA CONNECTICUT with a successful automobile concern, do not 
Cinet Draftsman shop experience expert “ anted as superintendent, - —_ woes sane aa on ee = ieee 
designer engine and mill work; systematic executive ability, A-1 character, first-class me- a eS ; 
“e 7 ; t ‘a ‘ * chanic, capable of taking charge of a large PENNSYLVANIA 
economical results Address Box 13, Am. Ma. > o» aan 
' plant. Box 2 AMERICAN MACHINIST Wanted—An expert reamer grinder Box 

Situation wanted as superintendent or gen- 987. AME M . 
eral foreman by aggressive and successful ILLINOIS os eeu ai go as 
manager of men Interchangeable work No Technical graduate wanted for position of _ Draftsman— An Eastern college has a _ posi- 
cure, no pay Box 8S, AMERICAN MACHINIST senior draftsman by concern manufacturing tion open for a technical graduate as juniot 

MASSACHUSETTS elevating, conveying and power transmitting !™structor of mechanical drawing. Applicant 

Wanted A position as chief designing machinery Exec utive ability essential and — : ae ee ee oe nce 
draftsman with company manufacturing Rnow ledge of Meht structural steel work Genir- pont) sey expe ‘ted. Box 993, AMER. Macu 
steam and water valves. |Address Box 4, able. Give nationality, age, experience, ref- 4" lnsersaet — pes : 

AMERICAN MACHINIST ; “ =") erences and salary expected in first letter. Wanted—A competent shop manager who 
: . Address “ Ramsay,”’ care AMERICAN MACHINIST. is practical enough to secure maximum pro- 
® Production superintendent who can reduce duction at minimum cost, and who has suf- 
costs and increase production in the manufac- INDIANA ficient business capacity to manage office and 
ture of valves, fittings and pipe for power plants Wanted 4 toolmakers, 6 lathe men, 1 fore- handle finances of a company doing $250,000 
Box 991, AMERICAN MACHINIST man. Good wages, steady employment Box business annually All replies treated strictly 
MISSOURI 943, AMERICAN MACHINIST confidential. Box 984, AMER. MACHINIST 
l’osition desired as tool-room or machine KENTUCKY ' Dey Chief Senn < and Smee 
mop fo Tee al: 32. Box 2 . ; ability. . irst-class man with wide experi- 
a are Se eee meh Working Superintendent —General repair and on sneeiinn hoisting engines and general 
NEW JERSEY job shop complete, with foundry and doing machinery, boiler and steam plants. Prefer 

Mechanica draftsman wishes position boiler and sheet steel and steam forge work, 4 man with college education and of good execu- 
Box 25, AMERICAN MACHINIST a who = $5000.00. tive ability. Good salary to a first-class man. 

Automatic and special machinery de a = ss menearocaig — 820,000.00 (twenty). In replying state experience and age, giving 
; zs I ner) 3 No incumbrances. Give full experience, age, full particular Box 956, AMERICAN MACH 
signe! age $1: graduate mechanical engi etc Box 16, AMERICAN MACHINIST full particulars. a 
nee! very capable on intricate machinery, WASHINGTON 
fine apparatus, interchangeable work, tools, MASSACHUSETTS Wanted—Sober, industrious young = man; 
fixtures, experimental development; A-1 man Wanted—For the engineering department must be a first-class, up-to-date machinist, 
for difficult work jox 26, AMER. Macu of a manufacturing establishment building fine filer and toolmaker, competent to manu- 

NEW YORK hydraulic machinery, a young college graduate facture finely made and finished gun sights. 

Wanted—Position as draftsman. detailer o1 with one or two years’ shop and drawing room State age, experience and wages expected on 
tracer Can furnish best of reference Box experience; one that will develop into an engi- yearly contract. W F. Sheard, 908 “A” St., 
.4 Aseaican Wacericiws neering salesman. State age, education, experi- Tacoma, Wash. 

: ence, wages to start, and send samples of draw- 

Draftsman wishes position in New York ings Box 10, AMERICAN MACHINIST 
City Executive ability wide experience in : , : ‘ 
designing automatic machines tools and fix- A COMpPRRY manufacturing small metal! 
bures ia So Aetna Sacuneen parts for the trade, screw machine work, or a e@ 

: press work, etc., wishes to get in touch with a 

Superintendent of inspection bureau, young first-class practical man to take entire charge 
man wide experience; will consider a change of the factory. An exceptional opportunity Valuable Canadian Patent—On_ labor-saving 

ool gage or inter hangeable parts; good for some capable man to get started for him- machine being rapidly introduced in the United 
organize! Box YS6, AMERICAN MACHINIST self. as we are prepared to dispose of an in States. Reynolds Machine Co., Moline, Il. 

Mechanical engineer, well up in design, shop terest in the business if mutually satisfac For Sale—Clayton air compressor (6-inch 
supervision and business methods, experienced tory A good salary and percentage of fae stroke) and medium size receiver. Used very 
technical school teacher yvants position in tory profits to anyone who can make good. short time. P. D. Collins & Co., 159 Leonard St., 
metropolitan district Box 20, AMER. Macu In reply state your experience, habits, posi New York. 
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Accurate [Textile Machinery Making 


Accurate Drawings with Dimension Limits and Highly Organized Small 
Tools Are Used in Manufacturing the Mayo Improved Knitting Machine 





EDITORIAL 


The impression that all textile machin 
ery is made by rough-and-ready methods 
and is lacking in elements of precision 
and interchangeability is very commonly 
met with, yet it is wide of the actual facts. 
Scme textile-machine-building firms pro- 
duce a product which is in every way as 
refined in design, accuracy and method 
»f manufacture as is sewing machinery, 
typewriters and the best of shoe machin 
ery. An illustration in support of this 
statement is the hosiery-knitting machine 
built by the George B. Mayo Machine 
Company, of Laconia, N. H. The pur 
pose of this article is to show a few of the 
machine-shop devices used by this firm 
and to outline briefly the scheme of manu 
facture. 

Accurate drawings and highly developed 
small tools are at the foundation of suc 
interchangeable manufacturing 
factors the 


cessful 
Without these 
“manufacturing” does not really apply to 
Figs. 1 and 2 


expression 


the scheme of production. 
show an important part of the knitting ma 
chine called the bed-plate, together with the 
special small tools used in its production 
and a drawing illustrating the character 
of limits that prevail on all of the parts 
»f the machine. 

The drawing of Fig. 2 is a good illus- 
tration of a sane method of making work- 
ing drawings. Only a part of the dimen- 
sions have been reproduced, yet the others 
were worked out with the same degree 
of care. Unimportant dimensions are ex- 
pressed in inches and common fractions 
thereof. Precise 
pressed in thousandths of an_ inch, 
and wherever possible maximum and 


dimensions are ex- 


minimum limits are added. The use of 
limits as tending to accurate, and at the 
Same time cheap production, has been dis- 
cussed in the past at great length, but un 


fortunately many attempts to use such 
limits have met with dismal failure. One 
reason therefor has probably been an in 
judicious selection of the maxima and 
minima for different classes of work. 
The experience gained on the work that 
we are discussing should be a proof of 
the possibilities of success in such a sys 
tem provided it is worked out on a suit 


able basis. 








CORRESPONDENCE 


indicated by the letter A, are other spe 
cial tools whose purpose and use show s<¢ 
clearly that no particular mention is 
needed lhe broad fact that we seek t« 
bring out is the refinement with which 
these tools have been designed and made 
n order to produce accurate, interchange 
thle work, remembering at the same time 
that we are now discussing a machine in 


he textile field 


FIG. 2, SPECIMEN DRAWING SHOWING SYSTEM OF DIMENSION LIMITS 


The special tools illustrated in Fig. 1 
need very little comment. At the right 
is seen a six-spindle drilling attachment 
which lends itself to rapid and accurate 
work. To the left of this drilling fixture 
are two large plug gages for the main 
fits of the piece. In front are a group of 
smaller tools, snap gages and a ring-drill- 
ing fixture. At the left of the piece itself, 


INSPECTING 

On interchangeable work careful in 
specting is aS important as refined tools 
Here, every part that is manufactured 
goes through the hands of an inspector or 
one of his assistants. It cannot be taken 
to the stock room or used in any manner 
without his approval. His work of in- 
specting also extends to individual opera 











FIG. I. 








A GROUP OF SMALL TOOLS USED FOR ONE OF THE PARTS OF THE MAYO IMPROVED KNITTING MACHINE 
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tions as they are carried out on the ma- 
chine tools. To that end a certain part of 
his time is spent in passing among the ma- 
chines in the production department, test- 
ing individual features and making sure 
that the wear of tools, changes in setting 





er factors do not produce inaccurate 
work. Should a part or group of parts 
reach the assembling room and fail to 


aline or function properly in a machine, 


i careful search is at once instituted for ‘ 
: 7 : 
the c se of the trouble; the pieces them : 
selve re not changed or altered unti) ; 
this cause has been positively determined 


ind a course of corrections mapped out 
that will be consistent, not only for the 


parts under consideration, but for parts of 





e same kind which have gone before and 


ire to follow 


HE PIECE-WORK ADJUSTER 


large 





method of wage payment, to 
ent for piece work. The setting of 
is in charge of a young man who 
Ow s the piece-work adjuster. In 
dition t setting the rates, he 1s «¢ xp cted 
( le to perform or to demonstrat 

FIG. 4. MILLING FIXTURE FOK CONTINUOUS MILLING 
formance Of any operation upol ad 


he sets a price within the time limit : ? 
without saying that the adjuster for over two years and consists of plac 


ul 


4 


for t rate which he determines. If a 
Set Cave whith on intividest stunt be a workman of exceptional ability ing a heavier piece of metal across th 
vorkman thinks is too low, and an appeal in order to supervise any machine tool or thin pieces to be ground, in such a way 
\\ } 1 Ss S ) ( = a ¢ | ° . 7" 


ide to the adjuster for an increase. OP¢tation in th plant on piece work and that the magnetic flux will hold the 
probabilities are that this adjuster wil! “o it successfull heavier piece and thereby clamp the thin 
te the machine itself. or at least set pieces to the surface of the chuck By 
wil food ond acteciie Gene \ SURFACE-GRINDER ATTACHMENT this means a portion of the surface of th: 
ning through a small lot of \ large number of very thin pieces, ab hon be ground is finished, the clamp- 
that the rate 1s fair. No loophole made from tool steel are used in con —~— fo then shifted and the oe On 

nt is left after the adjuster has nection with the needle- and stitch-hand the surface can be successfully machined 

ipervised the operation in front ling mechanism. Some of the operations 7 ; 
CONTINUOUS MILLING FIXTURES 


vorkman’s eyes, and showed him of manufacture on these parts call for ac 


e work can be done in the time curate surface grinding, giving rise to the lig. 4 illustrates a type of milling fix 
he price set The spirit of not roblem of how to hold these pieces suc ture which, while not new, is still worthy 
ten by the other fellow” has cessfully on a magnetic chuck [he de of consideration where accurate and cheap 
e under ich conditions. It vice illustrated by Fig. 3 has been in uss production is needed. It is a long, duplex 


fixture capable of holding eight pieces of 





the kind shown resting against it. These 





pieces are arranged in two rows and are 
milled with a gang of cutters as shown 
In use the fixture is strung full of pieces 
ind the operation of milling started. After 
the first two pieces at the left-hand erd 
ave been milled, they are removed and 
replaced by unfinished pieces while th: 
operation of milling is continuing on thi 
next set. This process is continued, and 
hecomes a continuous milling operaticn, 
s finished pieces are removed and rough 
pieces inserted while others are being 
operated upon This is one of the de 
vices which is used to a great extent in 
the milling department of this knitting 


machine fact ry 
\ Two-spINDLE CAM-CUTTING 
ATTACH MENT 


\ valuable and suggestive two-spindle 


cam-milling attachment is illustrated by 





Fig. 5, but unfortunately the position 











from which the photograph was taken was 


FIG. 3. A MAGNETIC CHUCK ARRANG FOR HOLDING THIN PIECES not happily selected, and thus the device 
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farther end of the attachment ts placed the 
leader, which has two cam grooves. Mo- 
tion for the fixture is taken from the feed 
pulley at the rear of the miller. Two 
cams are strung on the arbor, the end of 
which can be seen projecting through a 
bracket in the front of the pictur: \fter 
one groove has been finished, the entire 
fixture is shifted, in order to bring the 


h the second pair of 


cutters in line wit 
to be cut \t the same time the 
leader pin is shifted into the proper 


groove il the leade1 


A HarDENING MACHINE FoR THIN PIECES 

There is a small, thin, tool-steel piece 
known as a “sinker,” that is used in great 
numbers in these knitting machines Its 


itch when it 1s 





t 
These pieces are 


from 0.01 to 0.012 inch thick, and are of 














a shape as shown on the firebrick in the 

illustration, Fig. 6. This illustration shows 

hardening machine for these thin pieces. 

| he heati I ns! ta re rick 

covered b el pla upon the center 

whi lirected the flam fa gas 

blowpips lhe pieces to be hardened are 

placed in this heating zone on the steel 

late, and after they are properly heated 

Flu, 5. A TWO-sPINDLE CAM CUTTING ATTACH MEN they are snapped by a wire poker onto the 

hardening anvil at the left This harden 

does not show as clearly as we would’ with other gears and driving two horizot ing anvil consists of cast-iron base 
wish. Upon the nose of the milling-ma tal cutter spindles. Both of these spindle red out inside for water chamber. 
chine spindle is placed a gear meshing’ with their cutters can be seen At the Ratsed hort distar bove it can be 

















\ HARDENING MACHINE FOR VERY THIN PIECES 
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seen a hammer, which is also a block of 
cast iron cored out for passages for cool- 
ing 

In use the 


water. 
hammer is lifted by a foot 


treadle, the heated piece iS 


snapped onto the anvil, and the hammer is 


properly 


dropped. It needs to remain in contact 
with the heated piece but an instant in 
yrder to cool it, and at the same time hold 
it perfectly straight. In fact, after this 
instant of contact the hammer is lifted, 
and the boy operator snaps out the hard 
ened piece with his forefinger. While the 
pieces art not stone c ld, thev are cool 
enough to he held in the hand without 
discomfort [his little machine is very 
rapid in operation, as 9000 pieces are 
hardened per day by one boy. The hose 
for the circulating water is seen at the 
left-hand end [his water enters the 
hammer first, passes through it, then to 
the anvil block, and from the anvil block 
to waste. Thus one source of supply and 
one system of piping serves for both 
hammer and anvil Che little machine is 


peculiarly effective in solving the difficult 
iperation 


and at t 


f hardening very thin pieces, 
he same time keeping them 


straight. 





From Piece Work to the Premium 


Plan 


By F. A. HaALsry 


The 


lished was essentially an addition to 


pub 
the 
day’s-work plan, the workmen being sup 


premium plan as_ originally 


posed to be continued at an existing rate 
of daily wages with an additional premium 
based on an output, and in 
most, if not quite, all discussions of the 
plan it has been stated in words, or tacitly 


increase of 


assumed, that the method of payment prior 
to the use of the premium plan was by 
This has been true of 
the 


simple day’s work 


everything that I have written upon 


subject. During my shop life I had no 
experience with piece work and no occa 
sion to devise a method of changing from 
work, and although 


piece to premium 


many inquiries have come to this office 


asking for details of the methods to be 
followed in cases of this kind I have al- 
ways felt that. in view of the above-de- 


scribed situation, IT was not competent to 


offer advice of value. 


Cart G. Bartn’s PLAN 
Carl G. Barth, who is so widely and 
favorably known bv his work in associa- 
tion with Fred W. Tavlor, has had this 


problem before him and has worked out 


a solution which in several applications 


has proved entirely successful. The idea 
is simply to start with a wages-per-piece 
limit instead of a time limit. The work 
man is put on an hourly wage rate in place 
of the previous piece rates and he is then 


offered differ- 


ence limit 


a premium of part of the 


between the wages-per-piece 
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and his wages for the time consumed in 
doing the work. 

Thus, suppose the wages-per-piece limit 
for a given piece of work to be $2.50, the 
workman doing it having an hourly rate 
of 25 cents, and suppose he does the work 


in 6 hours. Under these conditions the 
workman's earnings and the new cost 
would appear as follows: 
W ages-per-piece limit $2.50 
Hourly wages for six hours 1.50 

rotal saving of wages per piece $1.00 
If the premium is 4 the total saving the 

$1.00 
premium earned per piece is = $0.334 
3 

Wages for six hours $1.50 
Premium per piece 0.334 

otal cost of work $1834 
Original cost of work $2.50 
New cost of work 1. 834 

Saving to employer $0 664 
Workman's wages for six hours $1.50 
Premium 0.334 

Workman’s total earnings for six hours. $1.834 
Workman’s earnings per day of ten hours 

10 3 
(1.83% ——) = $3.05 
6 

Workman's new earnings per day $3 05 
Workman's old earnings per day 2.50 

Workman's premium per day $0.55 


\DAPTABILITY TO VARYING CAPACITY OF 
MEN 
A feature of the: plan of which Mr. 
Barth makes a great point is that it auto 
matically takes care of different rates of 
hourly pay based on the capacity of differ 
ent men to produce varying amounts of 
work by, in effect, giving a low-rate man 
an extension of time before the limit is 
reached. Thus the rate assumed 
above, the workman having a rate of 25 
cents per effect, a 10-hour 
limit which must be cut down before he 
earns a premium; but, on the other hand, 
a workman having, say, a 20-cent rate per 
hour, has, in effect, a 12%-hour limit 
which he must cut down before earning a 


under 


hour has, in 


premium. Or, to put it otherwise, a work- 
man earning 20 cents an hour would, by 
doing the work in 7% earn the 
same premium that the 25-cent workman 
earns by doing it in 6 hours. This is a 
distinct advantage over the time-limit plan 


hours, 


which handicaps the low-rate workman by 


giving him the same time limit as that 
given to the workman getting a higher 


daily rate. 

In Mr. Barth’s practice the task idea is 
introduced by requiring the workman to 
per better the 
base rate before any premium is paid, the 


do a certain cent than 
premium when paid being, however, based 
the entire This 
not, of and 


may be employed or not as the user of 


upon saving of time. 


feature is course, essential, 


the plan prefers. 


THe Proper Premium RATE 

\s against a premium of one-third the 
total saving on which the above tabula- 
tion is based, Mr. Barth, like so many 


others that have adopted the premium 
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plan, pays a premium of one-half the sav- 
ing. He does this, however, after a pre- 
liminary time study which frequently re- 
sults in the reduction of the wages-per- 
piece limits below the previous piece rates. 
Under these circumstances, a premium of 
one-half the saving is, I believe, justifi- 
able, but when the limit is simply taken 
from existing cost records, I believe it to 
be too high and that a premium of one- 
third the saving is all that the manufac- 
turer should pay, and this whether the 
limits are based on records of the day’s- 
work plan or on those of the piece-work 
plan 

There is an appearance of fairness about 
a_ half-and-half makes it 
very attractive on the surface. Experience 
shows, however, that it is an unnecessarily 
high rate, the under one-third 
the saving being sufficient in nearly aH 
cases to bring about an increased output 
and to lead to very substantial increases 


division which 


incentive 


in the wages earned. 

This conclusion is not a new one, as I 
have advocated a premium rate of one- 
third the saving from the beginning and 
it is no more than proper to add that 
accumulated observation only serves to 
confirm the wisdom of the conclusion. I 
conspicuous case, which 
local bell-wether 
and was largely followed, in which, against 


know of one 


ultimately became a 
my own advice, a premium rate of one- 
half the established and in 
which the did it now re 


saving was 
manager who 


grets the decision 





The great gain in the production of 
petroleum in 1907 over 1906 required such 
a drain on all the great pools and devel- 
oped so large a stock of unused crude oil 


that a further increase in 1908, says the 


Journal of Franklin Institute, was not logi- 


cal, as a matter of either finance, trade 
requirements, or available petroleum re- 
sources. As the year went unpre- 
floods in May and June and 
again in November brought disaster to the 
pipe lines of Oklahoma; and these storms 


on, 
cedented 


also left a record of numerous oil tanks 
destroyed by lightning. In the Edstern 
fields the severe drouth also seriously in- 
terfered with well drilling. Nevertheless, 
the actual record of the year shows a total 
beyond all records—between 175,000,000 
and 180,000,000 barrels, compared to 166,- 
000,000 in 1907, or between 5 and 9 per 
cent. increase. The total value is propor- 
tionately greater still, for the price of the 
preduct in California increased, and it 
remained steady in other fields, except the 
Gulf, comparatively groundless 
fear of overproduction from the new 
Markham and Goose Creek fields caused 
depression 


where a 


The increases came from the 
steady growth in Illinois and California. 
Neither field showed phenomenal develop- 
ment. California responded to the higher 
prices consistent with depleted stocks, and 
Illinois showed the continued effect of the 


great investments of the previous vear 
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System Too Little—System Too Muc 


Every Shop Needs Brains—but, Better Have Them in the Heads 


of Live Workmen Than in the Dead Vitals 


of a System 





B Y M 


John Smith was a machinist who had 
served his time in the oil country. Be- 
lieve he was acquainted with Osborne, 
who writes “Echoes” from that locality, 
but do not know if he came from the 
Grey Sand district or whether, as an ap- 
prentice, the stench of Lima crude as- 
sailed his nostrils; at any rate he came 
into possession of. money, moved away 
from the scenes of his childhood and 
opened a machine shop. 

Now, in the matter of issuing orders 
Smith’s method was to call Bill, Jack and 
Harry, explain what was wanted, mark 




















; oe 


particular qualities were partly due to a 
natural aptitude and partly to the school 
of experience in which he received his 
training The men were well aware of 
this ability on his part, in fact they often 
imagined the boss wiser than he really 
was; this belief caused them to regulate 
things accordingly Thus we find that 
when Smith made unanticipated visits to 
the storeroom or scrap heap he usually 
found the former neither over nor under 
stocked and few spoiled parts or usable 
pieces in the latter 

Another characteristic of Smith was a 








4 





SMITH WOULD EXPLAIN WHAT WAS WANTED AND MARK ON A POST THE NUM 
BER OF MACHINES REQUIRED AND WHEN SHIPMENT WAS EXPECTED 


on a post with chalk the number of ma- 
chines required and when shipment was 
expected. This started the ball rolling 
and although it went over many rough 
places it eventually landed on a flatcar 
within a reasonable length of time; pay- 
ment was then forthcoming. It was un- 
doubtedly a primitive method, but seemed 
to work fairly well in Smith’s shop for 
he had a pleasing and attractive per- 
sonality combined with considerable 
shrewdness and a good practical knowl- 
edge of several trades. Among his ac 
complishments was one now almost ex- 
tinct, viz., that of telling by eye whether 
or not a machine was working at about 
the right speed and feed, and the faculty 
to judge with reasonable accuracy the 
time necessary to do a job. These two 


considerable contempt for what he termed 
red tape, combined with sufficient sense 
to say little on the subject. He thus 
avoided arguments on the subject of 
system, well knowing that it is hard to 
beat a man at his own game. He fought 
shy of modernizing engineers, system- 
atizers and such, believing that if he hired 
a man to organize the shop, it was a 
tactical acknowledgment that he didn't 
know how himself. His relations with 
the workmen were good; he treated them 
as men, not machines; he knew when 
they were doing their best or shirking, 
and they respected him for it They 
knew that when he threw a responsibility 
upon one of them he had _ confidence 
in the man and he nearly always made 
good. When in doubt about a move he 


J AC K §S 


O N 


occasionally asked the advice of some of 
his men and actually followed it on more 
than one occasion 

Now, as could be expected from the 
lack of system, there was considerable 
confusion in the shop over minor matters 
of detail which often consumed time, and 
occasionally delayed a job, or caused the 
cost of machine time or erection to be 
more than it should have been; but on 
the average, profits were reasonable and 
from time to time additions were mace 
to floor space and equipment. Watered 


stock or overcapitalization were not fac 


[ae 


Stas 





HE MEN WERE WELL AWARE OF SMITH’S 
ABILITY TO JUDGE WHETHER THEY 
WERE WORKING OR SHIRK 
ING—COULD FEEL HIS 
GAZE UPON THEM 


tors and, therefore, he did not have to 
pay dividends on capital not actually in- 


vested 
[THE MANUFACTURING ESTABLISHMENT 


“But Smith had a neighbor, 

In the next block was Brown.” 

Brown also ran a shop, but, - being 
somewhat more pretentious in extent, he 
dignified it by the name, “Manufacturing 
Establishment.” 

Now Brown lacked Smith's ability to 
tell when a man was doing a man’s work, 
or a machine doing a machine’s work 
True, he had ideas on the subject which 
were passable, but he lacked the self-con 
fidence to fully exercise his own judgment 
He also seemed to lack confidence in his 
workmen: rather imagined them all for 
self and nothing for Brown 

Just how Brown came to be in complete 
and undisputed control of the “manufac- 
turing establishment” no one seemed to 
know, but there he was, and apparently to 
stay. He was quite intellectual; in fact, 
a graduate with high honors from one of 
America’s best institutions of learning 
As a mathematician he excelled His 


chief delight seemed to be in making ( 


marks when engaged in an abstruse cal- 
culation. Whist and chess he despised, 
but of a summer evening he would sit on 
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his back porch and figure out when the 
next eclipse of the moon was going to 
cccur (unless interrupted by his wife) 
During his senior year in college he had 
met at lectures a sy stematizer or two and 
enamored of their beguiling 
soon after the advent of Brown 
the “manufacturing 


appeared the 


be« 


ime 
Ways; SO, 
the 


into affairs of 


establishment” there upon 


cene several smooth-talking, professional 


looking men who proclaimed themselves 

to be the only living and real genuine 

mms in the field of systematizing Ac 
Fis 


Z 





— ALSO SEEMED TO LACK CONFIDENCE IN 
HIS WORKMEN: RATHER IMAGINED 
THEM ALL FOR SELF ANI 
NOTHING FOR BROWN” 
irding to their version they had studied 
all known forms and absorbed the wisdom 
f the sages. Compared to them all others 

were in the primary grade 
\ Two-Facep DecIMAL CLock 
lating from the appearance Ot the SYS 
tematizers things began happen. One 
the first innovations was a decimal time 
system \s an adjunct to this there was 
installed a clock having two dials, one on 
the front, tl other on the rear; the 
f er was tor straight, the latter for 
ertime This clock was mounted upon 
i pedestal which automatically turned int 
lew the proper dial and apertures for 
ting time cards It was a novelty f 
time 1 the men k quite pleas 
I ne V1 rs were 
d sed trains by looki it it 
urall Ipposineg { be the usual 
i! \] tf th , bought Ine l] 
vatcl cl t elieve their brains 
t I ]1 strain necessary to cal 
t et Ilv was in old 
Sachi 1 . easel vy: 1s 
ean f unping a time card it was ; 
vlin uccess Why even with the fig 
in plain view on the card most of 
men couldn't get the hang of how to 
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sum it up. It therefore remained a thing 
of mystery and a nine-days’ wonder. 

To a casual onlooker it appeared as if 
wonders were never to cease, for there ap 
peared in rapid succession many imnova- 
In fact some of the men considered 


tions. 

it as good as a vaudeville performance, 
but “Old Ben” in the tool room said it 
was more like a three-ring circus, and 
that while you took in an act in one ring 


you missed something in another Of 
course, this levity on the part of some of 
the employees was all unwarranted and 

for not 
this 


not 


most certainly in bad taste, was 


money in 
And 


ones benefited by 


the firm spending good 


were 
the 


campaign of education? 


the men the night 


lectures, ete., designed to make them ac 


quainted with the many wonderful things 


by which they were environed? 


Nevertheless there was a grain of truth 


in “Old Ben’s” statement, for the men 





C 


"SED TO BE A 





THERE 1 


TOWN 


PHA 


VARIETY OF CALLOW YOUTHS 


had scarcely gotten themselves equipped 
with Ingersolls to overcome the clock dif 


ficulty when speeds and feeds were sprung 


upon them. Close upon the heels of this. 
ind following in rapid succession came 
tickets of instruction as to setting up the 
machine, the operations to be performed, 
etc., on each part; requisitions for stock, 
each variety being designated by a lengthy 
aggregation of letters termed a symbol; 
new tools of all conceivable forms, one of 
each type being for steel, cast iron, or 
brass, each to be called for by its proper 
mnbolical designation; numbering and 
lettering of all machines in the shop; re 
rranging of their countershafts to suit 
new speeds; assigning letters to each de 
partment by which they were afterward 
to be recognized; routing of work from 
ne machine or one department to an 
other; new forms of stationery, some of 
whi | to be printed in Europe be- 
1s f the size and complicated ruling; 
ving of everything t i symbol, the 
1000-page book explaining these symbols, 
nd the heated arguments which fre 
quently arose over these charges, espe 


cially 


tion charge against a department; continu 


when it was an expense or reclama 


nus balance of stores: and, in the language 
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of an auction advertisement, “many other 
things too numerous to mention.” 

In that town there used to be a variety 
of callow youths who could generally be 
seen of an afternoon on a corner, a cig- 
arette or pipe and red necktie being quite 
common accompaniments. They were will- 
ing to work but had no trade, besides 
most trades were so dirty and ungenteel. 
Well, after Brown got the system going 
they found employment in the planning 
department, stock room, ete. And thus 
was Brown a public benefactor without 
being cognizant of the fact, which reminds 
one of the old saw, “It's an ill wind blows 


no one good luck Sut this is a digres- 


sion Let us see what has become of 
Smith 
SmitH PLACES AN ORDER WITH THE MAN- 
UFACTURING ESTABLISHMENT 
\bout this time Smith took in a job 


and discovered after getting the casting 
that, in consequence of a boss on the side 
it was too large for his boring mill. He 
establish- 
telephone 


called up the “manufacturing 


ment,” and after talking to the 
boy five minutes and about one minute 
each to 10 other persons, finally got Brown 
himself; after which ensued the following 
conversation 

Smith 
will swing 1o feet 4 inches?” 


“Our BI is 10 feet; can quickly 


“Have vou a boring mill that 


Brown 
find out if it swings more.” (Presses but 
ton and as boy comes calls out, “Boy, get 
No. 76.”) 

S. “How's that?” 

B. “Oh! No. 76 is our chief router on 
boring-mill work.” 

S. “Do you call your men by number?’ 

B. “Well, You 


have had several men in this position in 


not exactly see we 


the course of the past year. I don’t re- 


member all their names but the number is 


always 76 for that particular job. The 
number is really the designation of the 
position and not of the man who fills it.” 
S. “How do you remember the num 
ber ?” 
B. “Oh! That's easy! I have a list of 


all positions, the duties of each and_the 
number assigned to the man occupying it 
Some | remember, those I*cannot | 
refer to the list. Yes, Mr. Smith, Br swings 


can 


10 feet 5% inches. Seventy-six tells me it 
normally only handled 10 feet 4 inches 
but that they chipped 3% inch off each 
housing thereby increasing the capacity 


the and 


nent value of the machine 


and along with it rating perma 
The rating was 
You see 
that means about $60 per year to us.” 

S. “Yes, it me 


more I'll have to pav if you take the job, 


increased two cents per hour 


ins two cents an hour 


wish you hadn’t chipped those corners off.” 
(Proceeds to explain what the job is and 
winds up by asking what it will cost and 
how soon he can get it.) Brown explains 
that it is not within his province to fix a 
price or assign a shipping date, the former 


function belonging to the contract depart- 
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ment, while the chief production clerk their yard with the casting and divil a bit 


would have to be consulted in regard t 
the latter but, nevertheless, if Smith would 
send the job over, would do the best they 
could for him, charging cost plus the usual 


percentage of profit. Smith finally agrees 


to this and tells his driver to take the 
casting over and leave it there. 
While Smith is instructing his driver 


Brown procures a pad of “inter-office cor 
respondence” and writes to man No. 100 
Then he wrote a note for the tickler file 


After putting the above in the inter-office 


Sure, some fresh young 
clurk 


for anything 


did they want it 
guy they called their recavin 
he had no bill of material, 


said 


Pg 
on J 
— “4 y~/ 
Tes af 
La 

















mail box he forgets the matter ‘ 
s“/ 
SmirnH’s Driver DELIverRS A CASTING / 
In the meantime Murphy delivers the¢ \ . 
~ Ms “ec *4? i . 
casting and reports to Smith: “Sure, it’s TTT 
} . ae ASE, 
a blithering lot of idiots over the strate Vis itis 
there is Mr. Smith and it’s mesilf that V1) 
ached to split the skulls of a bunch of qi 
thim. *Twas just noon whin I drove into LOOKS LIKE THE 
FORM DPT. 3 Q- WJE 07 TICKLER 
. .pDm ky 
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uv the sort and he couldn’t take it in 
unless he had some authority fur doing 
uv the same and a tag to put on it telling 
its history and final distination. Sure, I 
had a divil of a toime argufying with them 
until I foinally got me temper up and un 
loaded it mesilf. I made free to use their 
yard crane for the purpose but I believe 
they were all too anxious to get in and 
punch that two-faced clock to care a bit 
what happened, for not a man was in sight 
when I unloaded. Sure, you said to lave 
it there and begorra I did, but just spake 
the word and its mesilf will be glad to go 
take it frum the num 
sculls.” 

The Smith 
and also excited his natural curiosity. He 
decided to slip quietly Wednes 
day for the of 
his job, which he figured would be about 


and away again 


foregoing rather amused 


over on 
ostensible purpose seeing 
finished by that time, but in reality to see 
of the things 
So on Wednesday he 
with his boy where he could 
for 


himself some strange 
had 
word 
found 
a tour of inspection 

Now, there was a sort of a telegraphic 


for 


he heard of 


] 


left 


be if needed and started out 


or telephonic system of communication in 


ote, , a 3 a. % 
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STOCK EXCHANGE” 


Smith’s shop and he had not been out five 
minutes before every man knew that “the 


boss had gone over to see the two-faced 
clock.” Many and varied were the 
guesses as to what would impress him 
most, and it was decided that some one 
of them should, at the first favorable oppor 
tunity, quiz him and pass the answer 
ong; for, be it known, some shops are 
s bad as sewing circle. In the pres 
ent case we must make haste to catch up 
with Smith who has passed the gauntlet 
of the head doorkeeper and been given 
in tow to a young man for a tour of 
Inspe ction 

SMITH VISITS THE MANUFACTURING 


ABLISH MENT 


Es1 
S. “Well, young man, what's your of 
il position here?” 
Y. M. “Oh! 


sccond-assistant cost accountant.” 


I’m understudy to the 


S. “Got a number?” 
Y. M. “Sure! I’m 503.” 


S. “You seem to have a high number.” 
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503. “All the cost accountants are in 
the five-hundred series. The chief is 500, 
first assistant 501, second assistant 502, 
his understudy (that’s me) 503. When 
502 is absent I’m 502. You see it’s so 


arranged we're always in line for pro- 
motion. Why, when I first came here I 
was just an ordinary stenographer.” 

S. “What’s that bunch of noisy boys 
over by the long bench doing? Looks 
like the Stock Exchange.” 

503. “Oh! Those are the call boys. The 
annunciator shows that a boy is wanted 
for an errand in department PP and 
they’re arguing whose turn it is. You 
see, every six months the boy who has 
answered the most calls is promoted to 
the next highest position.” 

(Pass into a department.) 

S. “What do all these fellows here do?” 

503. “This is DDC, the department 
of design and checking.” 

S. “They don’t 
drawings.” , 

503. “No, they criticize the designs 
after they are completed and return them 


seem to be making 


to the drawing room for the necessary 
corrections.” 
S. “That must be an easy job. Most 


anyone can criticize.” 

503. “Well, besides that they check the 
drawings after the first preliminary cor- 
rections are made to see if they go to- 
gether all right. They are then returned 
to the drawing room the second time for 
correction, after which they come back 
to DDC again and are compared to see 
that all changes are made.” 

S. “Where do they go then?” 

503. “They are then approved by the 
chief supervisor of design and sent to the 
photographic department to be printed.” 

S. “It must delay the work consider- 
ably, but I suppose they go to the shop 
then and they hustle the job out quick.” 

503. “Not so fast. They then go to this 
next department DBM or department of 
bills of material. These men get the 
complete set of prints for a job direct 
from the blueprint room and write the 
bills of material.” 

S. “But I back in the other 
room that the general drawings had a bill 
of material on them.” 

503. “That’s only a list of parts. The 
bills of material these fellows write tell 
the size of stock to make parts from, how 
big to core out holes that have to be bored 
or whether to drill from the solid, what 
size hubs to put wheel patterns to 
make the casting like the drawing and lots 
of other 
about.” 

S. “Can’t the 
sizes for hubs on the drawing?” 

503. “You the pattern shop only 
gets drawings for new patterns. The sec- 
ond time a wheel is cast the hubs may not 
be like the drawing first showed them. 
He has nothing to do with work from old 
patterns unless they require changing. The 
man who takes patterns from the storage 


noticed 


on 
things I don’t know anything 


patternmaker see the 


see 
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shed selects hubs to agree with the or- 
der written out by the order clerk. The 
clerk copies this from the bill of material. 
The bill is written to agree with the draw- 
ing.” 


SMITH LEARNS OF THE Book OF RULES 


S. “What does this HCB4X2 mean 
on this item of a gear wheel?” 

(Boy, No. 610, writing the bill) “That 
means hub, cope side, 4 inches diameter 
by 2 inches long.” 

S. “How you 
which is the cope side?” 

610. “One side of the pattern is marked 
and the other I don't 
know what cope and drag mean but rule 
No. 47 says, ‘In ordering spur gears with 
cast teeth make the cope side of the gear 
mesh with the drag side of the pinion’ and 
rule 48 says, ‘gears with clutch jaws cast 


do know in the office 


cope side drag. 


on the hub put the jaws on the drag side,’ 
I don’t-know why but them’s the rules.” 
S. “From the size of your book of 


rules you, must take it home nights to 
study it.” 
610. “Nope. Not allowed to take it 


outside the works and the guy from the 
vault gobbles it up every evening about 
ten minutes before whistle time. 

S. “What do for those 
minutes if you want a rule you can’t re- 
member ?” 


you do ten 


610. “Ah! quit your kiddin’, the boss’s 
lookin’.” 
As they are leaving the department 


Smith pauses at the desk of an older man 
writing bills and asks, “How can you or- 
der the right stock for a difficult forging ?” 
The man replies, “Opposite items of such 
form that it is difficult to order the proper 
sizes we stamp D F Sus Reg. which means, 
department of forging issue sub requisi- 
tion for the necessary stock. This gives 
the blacksmith authority to get whatever 
stock is required for the job.” 

As they move on Smith makes mental 
note that a visit to the pattern and forge 
shops would be of interest 


503. “This is BSC, balance of stores 
clerk.” 

S. “What are your duties ?” 

B.S.C. “T fill in this column on the 


bill of material which gives the symbol 
of the proper variety and size of stores 
which the workman is to draw from stock 
and use in making the part.” 

S. “Suppose you don’t have the proper 
size on hand?” 

B.S.C. “Then I 
means purchase.” 

S. “How do know 
have enough stock of that size to do the 


P which 


mark it 


you whether you 
job 2?” 

B.S.C. “Every time I assign a piece 
to a job I note it in this column and when 
any is turned into stock it is noted in this 
can always strike a bal- 
ance and tell what is left. When any size 
gets to a certain minimum amount 
hand I order the amount necessary to put 
it to the maximum.” 


other column. I 


on 
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S. “You pay no attention to market?” 

B.S.C. “No, only to demand.” 

S. “Market is generally high when de- 
mand is sO you must pay steep 
prices.” 

B.S.C. “That’s the lookout of the 
purchasing department to keep prices 
down: I’ve enough to do to record all 
these symbols and keep my balances.” 

S. “I notice on this list the balance on 
hand is less than the amount marked as 
the minimum.” 

B. S.C.(in confidential tone) “You see 
this is early in January and the systema- 
tizers wanted to help their yearly report 
along so had me hold back orders for 
stock until about the tenth of the month, 
then to commence to send them in gradu- 


ally.” 


great 


Sees , Few PurcHASING DEPART- 


MENT METHODS 

S. (to 503) “Where is the purchasing 
department ?” 

503. “Oh! it’s in the office 
here comes the second assistant now.” 

(Second assistant stops at B. of S. C.’s 
desk and opens up on him.) 

“You guys in here think you’re smart 
don’t you? Put a tickler into the chief 
to know why those angle irons wasn't in 
when you had put the order in two weeks 
ago. Guess you don’t know the difference 
between a standard and special section. 
The mills may not roll that size again for 
a month, and, anyway, you fellows in here 
think we can get the same consideration 
and deliveries out of the big steel com- 
panies with our little drib orders that 
other companies who order in quantity 
can. Ah! you make me sick!” 

B.S.C. “Oh, I don’t know. How about 
those six hundred 15-inch stud bolts? I 
marked those P opposite the size of stock 
required and you thought you were real 
bright and saving the company money by 
buying them already threaded. In the 
meantime the shop finds enough stock 
ordered for another purpose and thinking 
it to be what you were supposed to order 
for this job cut them off and threaded 
them. Now we have 1200 and can only 
use 600. To make it worse they’re an 
odd size. Oh, you'd better stay out where 
you belong and not come throwing hot 
air at me, I’m busy.” 

S. to 503. “Suppose we go out in the 
shop and let these two fight it out un- 
disturbed ?” 

503. “All right, but you missed the 
slide-rule men, who figure out feeds, 
speeds, machine time, etc.; the adding- 
machine manipulators who help on keep- 
ing costs; the routers who course the ma- 
terial through the shop, the recorders 
who mark up the condition of the work 
from time cards, and Oh! just lots of 
things you haven’t even noticed here.” 

S. “No doubt, but the air’s bad and I 
want to see how it works in the shop.” 

(Pass into the shipping room). Smith 
knows one of the shippers, a sort of 


SMITH 


front but 
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windy pessimist, and asks how things are 
coming. 

Shipper. “Fierce! Rotten! Wish I was 
back in the oil country.” 

S. “What seems to be the trouble?” 

Shipper. “‘Most everything’s trouble 
around this lease. See those blank bolts 
there, for instance. This bill of material 
calls for so many bolts, but what good 
are they without any thread or nuts? I 
sent a boy into the storeroom for ones 
with thread on, but he didn’t have them, 
and said he couldn’t give them if he had 
for the symbol meant blank bolts. Next 
I sent to the gang boss over bolt threaders 
and such like to know why they hadn’t 
been threaded and he said he hadn’t any 
ticket for doing it and I’d have to see 
the man who issued work tickets. Well, 
I went to him, but he couldn’t see why 
he should issue any ticket for a bolt when 
it was marked stock and consigned to the 
shipping room and if I wanted any work 
done on it I’d have to get the bill of mate 
rial changed to send it to the machine shop 
instead of shipping room. So I went to 
the departmental clerk, puts these 
letters on our bills telling which depart- 


who 


ment the part drawn from stock is to go 
to and him why he didn’t send 
those bolts to the machine shop instead 
of the shipping room. He couldn’t see 
why he should send them to the machine 
shop for the bill of material said in the 
column ‘Where Used, ‘in found- 
ation’ couldn’t what use the 
machine shop could have for foundation 
bolts. He the man in the 
field who Now I knew 
blamed well the erecter wanted them, for 
the production clerk was out here two 
ago letter from him and 
raised Cain with about it. Said the 
erecter had a gang of laborers waiting on 
those bolts, and if he didn’t soon get them 
he’d put in the foundations without bolts 
and then drill holes and use expansion 
bolts, maybe they could get them to him 
sooner. I told this to the departmental 
clerk and certainly thought I’d explained 
it fully, but the darned fool wanted to 
know why I didn’t send them then, that 
he wasn’t running the shipping room. 
Then I brought him out here and showed 
him the bolts and explained that a bolt 


asked 


headed 
and he see 
said it was 


wanted them 


days with a 


me 


wasn’t a bolt really, until it had some 
thread and a nut on it. Then he tumbled, 
but couldn’t see how he was to know 


it was a blank bolt, he couldn’t remember 
all those symbols the store’s clerk put 
on the bill and that even if he had con- 
signed it to the machine shop the route 
clerk would probably have sent it to the 
erecting floor instead of understanding 
that it had to be threaded 

“Weil, I finally got the clerk to make out 
the proper tickets, hut don't know what 
became of them. Suppose they are at the 
bottom of the board waiting their turn 
You see neither the route clerk nor I had 
authority to say that they would take pre- 
cedence over other work, so there they lie, 
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tag and all. About tomorrow | expect 
the production clerk will be around and 
raise a howl about them, after which he'll 
go and advance the ticket to the top of 
the board; then in an hour or so a laborer 
will come along with the 10-ton traveler 
and a tote box weighing about a ton, load 
half of them in and carry the other half 
to show he’s working. A few hours later 
I can go down and see them threaded and 
an hour or so more and they'll be de- 
livered to me. Oh, no! That don't end 
I'll bet a $10 dog there won't 
I'll have to make out 


my trouble. 
be any nuts on ’em. 
an order for the nuts, get it signed by the 
machine boss and stamped by the general 
storekeeper, then send a boy to the store- 
and, if in luck, get 
I'll then try one on 


for them can 


them inside an hour 


room 


and if it goes on freely O. K.; if it goes 
on very hard, I'll have to start all over 
again to get the die readjusted and run 


over once more. Say, Smith, don't you 


want a handy man over at your place?” 
S. “You used 


in the oil country, but 


to be a pretty good man 
I’m afraid the lux- 
uries here have spoiled you; at any rate 


f Brown’s men 


| don’t want to take any « 


away from him.” 
looks 


regretfully after them as they move away. ) 


(Shipper heaves a big sigh and 


SmitH Visits THE Stock YARD 

503. “This is part of our stock yard.” 

S “What SVU6Q 
mean?” 

503. “That is 
designates the different sizes and varieties 
oi stock. 
of-stores-clerk you talked to was putting 
on the bill 
S. “Yes, I surmised as much, but what 
What do the letters stand 


does that sign 
one of the symbols which 
Those are the ones that balance- 


of material.” 


does it mean? 


for?” 
503. “Oh! S means that it is stores of 
some sort, the V means that it is for a 


variety of purposes and that’s all that I 
or anyone else can remember about it ex 
cepting that the U, 6 and Q designate that 
particular size and variety.” 

S. “So the last three letters really tell 
but no remembers what 


what it is, one 


they are because there are so many of 


them. Now why not drop the S V since 
they all seem to be S V, then one might 
have some chance; at any rate, it'd be 
shorter ?” 

503. “We have some stores which are 
only for one specific purpose; they have 
the S as a prefix, but the second letter 


changes.” 
S. “Couldn't the S be dropped, then?” 
503. “No, that distinguishes them from 
worked material which is W.” 
S. (Producing a pencil and notebook.) 
“You right, but I 
meaning I inch round: 


” 


may be write it 1”o, 


this other pile is 


171, meaning 1 inch square, and again 
these angles I write 4x3x%& L, and anyone 
who ever heard of an angle iron knows 
what that is.” 


503. “Why, that’s funny; I could re- 
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member those sort of symbols easily, but 
I’m afraid they couldn’t write those on 
the typewriter.” 

S. “Well, suppose used Rd. for 
round, Sq. for square, a capital L for L, 


you 


or even Ang. for angle; couldn’t you un- 
derstand that?” 

503. “Sure, anyone could, but it’s too 
easy, that’s the trouble 
tematizers have made a special study of 
the subject; why, I’ve heard two of the 
lectures entirely devoted to symbols and 
I can’t take it all in yet. Oh! it’s a grand 


You see our sys 


scheme when you hear them tell it, all 
mixed up with cost system, etc.” 

(Pass into machine shop and Smith 
stops at gear cutter.) 

SMITH INTERVIEWS A GEAR CUTTER AND 


PLANER HAND 


S. (To operator.) “How long do you 


think the machine will last the way you're 
running it?” 


Operator. “Don’t know and don’t care 


a ; them’s the speeds and feeds 


given me and so long as it makes a tooth 


it isn't my funeral.” 


S “But B. & S. gear cutters cost 
money.” 

Operator. “Sure thing they do. Maybe 
they figure there’s going to be a new 


model out in a couple of years and want 


to put this one on the blink by that time. 
See that gang over by the keyseater? 
Well, that’s the third cutter bar they've 
bunged up in two weeks, but it’s not 
charged up against the job. Oh, no.” 
(Gives a broad grin as Smith and 503 


move on and stop at a planer.) 

S. “You seem to be running at quite 
a moderate speed.” 
Hand. “Say, you don't belong 
to this concern, do you?” 

S. “No; why?” 

P. H. “Knew didn’t None of 
them can tell by the looks of it anything 


Planer 


you 
about a speed. They've got speed indi- 


cators, etc., when they test a machine.” 


S. “Seems funny they don’t speed you 
up, then.” 

P. H. “Well, I'll tell you how it hap- 
pened. I put the belt so it 
squealed and they couldn’t speed it up 


rosin on 


Yes, I notice you looking at the casting 
in the machine and the pile on the floor, 
don’t say a word! You see, if I put 
six on the table at once I could make a 
whole lot better time, but in the end I'd 
work harder and get less for it; besides, 
only holds one. I'll wait until 
is thoroughly settled for 


but 


the fixture 
after the 
these pieces, then work the rosin off the 
belt Mavbe I 


won't earn my bonus good and plenty for 


rate 


and gradually speed up 


awhile. When they cut the rate I'll kick, 
but finally after the new rate is settled 
I'll put six on at a crack and make an- 
other haul until they get next to that 


When the place gets so I can’t work them 
I'll look for another shop where they're 
putting in system and have a good thing 


there for awhile. Oh! there’s nothing like 
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system All you've got to do is keep your 
head under your cap, wait awhile each 


time, then throw the hooks into ’em good 
Che more system the merrier, 


” 


and plenty 
only I don’t stay for the finish, see 
S. “Why don’t you turn systematizer 


yourself and concoct a scheme the men 
can't beat?” 

P. H. “I’m not smooth enough tor 
that job, anyway it can’t be done. Most 


of these I've bumped into seem 
to have for their object the making of a 


They 


systems 


mere machine out of the shop man 


try to have someone else do the thinking 


for him and treat him as if he was a 
part of the machine Chat’s why | jab 
the harpoon into ‘em. 1 did turn 
systematizer once long enough to write 
a recipe which was something like this: 


Select equal parts of young fellows from 


the high school, business college, Y. M. 
.. A, and correspondence schools, add 
one desk to each, mix up with plenty of 
printed forms, time cards, slide rules, add- 
LS 
_— 








Write tine otrertellow 


SLEEPS 
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tell the owner they’re saving money for 
him because the shop work on the job 
used to cost $20 and now it costs only 
You can bet they don’t tell him that 
the new high-speed steel or a new fixture 


saved the $2 and that $7 was expended in 
7 


$18 


maintaining this army of clerks who write 
out orders to the shop man how to do 


his work and then figure up after him 
what it cost. You see their time isn’t 
charged to the job, it goes in on the 
overhead charges; sort of looks like profit 
when you're tagging it onto a price, but 
it isn't 

“How'd you like to pay for a piece of 


bench work done in a shop where they 
valued their floor square 
foot, had 


or four men in the shop, had the tool 


space at $5 a 


about one clerk to every three 


room full of all kinds of conceivable tools 


and fixtures, the storeroom full of all 
sorts of stores (much of it dead stock) 
and paid the interest on the money in- 
vested in all this stuff, as well as the 








“THEY HAVE THE NERVE TO TELL THE OWNER THEY'RE SAVING MONEY FOR HIM” 
ing machines, time clocks and _ type- clerks’ salaries, by an overhead charge?” 
writers, garnish with symbols and serve S. “Wouldn't do it. I’d send the job 
bound with red tape.” to a man who didn’t place any especial 
S. “You seem to have it down fine.” value on his floor space and whose of- 
P. H. “Sure! I’ve studied the thing tice force consisted of a bookkeeper and 


from the owner's side of the question too, 
and it figures out this way: System wants 
to pay me for running this planer, that’s 
all they they expect of me, they hire a 
$12 clerk to do my thinking. Well, I’ve 
got the same old brains I had before the 
system and they've got to pay me as 
much as ever, whether I use those brains 
or not. System says it is centralization 
of management, concentrating the brains 
in one department. But, before the system 
was installed they had a 


of brains in the shop and a job cost $20; 


certain amount 


‘after taking’ they have the same brains 
in th 
the concentrating department and the job 
Yet they have the nerve to 


shop plus an additional amount in 


a 
costs 325. 


time clerk.” 

P. H. “You've got the idea O. K.” 

S. “What is your version of a well- 
managed shop?” 

P. H. “Why, a shop where you 
wouldn't have to beat the system because 
there wouldn’t be any except that each 


man was expected to do a full day’s work 


for a full day’s wages, and do his own 
thinking \t any rate that would suit 
me.” 

SmirH Gets INITIATED INTO PATTERN 


Sy MBOLS 
(Now, to be 
underling 


realistic, at this point an 
should and 


inform Smith that it was against the rules 


officious come up 
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to talk to during working 
hours; but as this would stop the story, 
deaving Smith's visit uncompleted, we will 
follow Smith to the pattern’ storage 
where 503 has led him.) 

S. “This seems to me an odd way of 
storing patterns. Now on this one shelf 
there are a couple of housings or frames, 
four gear wheels, five bearing caps, three 
and an 


employees 


bushings, four levers assort- 


This pattern 
brass 


ment of miscellaneous parts. 
looks like a 
while on the floor under the shelf are sev- 
eral large parts, one evidently a base plate 


here connecting-rod 


of some sort; on the next shelf is a some- 
what should think 
you'd have all gears together, bushings 


similar collection. | 
all in one place, bearing caps collected on 
shelf, etc. Then if wanted a 
bushing or bearing cap you'd know just 
look for it. I’ve got my pat- 
terns arranged that way and when the 
draftsmen can't find a drawing or pattern 
number of a cap or bushing and is making 
a new one I walk him over to the pattern 
shop and show that just fits. 
Next time he goes himself. Of course, it 
generally isn’t necessary to do that as I 


one you 


where to 


him one 


have all caps, bushings, gears, etc., in- 
dexed so you can find them, but it often 
helps a lot to see the pattern, see how it’s 
made, etc. Sometimes it is easier to 
change a pattern than one would think 
from looking at the drawing; again the 
reverse is often true.” 

503. “That sounds good but the scheme 
here is to keep all the patterns together 
we assign a 
The 


the 


for one machine. You see 
symbol to each machine we build. 

first letter of the symbol designates 
class to the machine 


thus all engines are E, boilers 


general which ve 
are 


The 


size, A 


longs ; 
B, cranes are C, presses are P, etc. 
second character the 
being the smallest size, B the next and so 


represents 


on. The third character is the design 
number. A is the first design gotten out 
for any particular size, B the next de- 


sign of that same size; it may be an im- 
provement over the first in some respects 
or of an entirely different type but for. the 
same purpose and of the same capacity: 
that is, the same size. The fourth char 
acter is a numeral and is the piece num- 
ber while the last letter designates the 
group to which the piece belongs. 


“This gear wheel is PBA6C the P 
means press, the B that it is the second 
size in the series, the A that it is the 
first design of that size gotten out, the 


C that the part belongs to the cam group 
and the 6 that it is the sixth piece in the 
group. Now if you drop the 6 out we 
have left P BAC which is the symbol of 
the complete cam and all fitting 
work of one part to another, to form that 


group 


group, is charged to the group symbol. By 
dropping the C PBA which is 
the symbol of the entire or completed ma- 
group to 


we have 
chine and all assembly of one 
another on the erecting floor is charged to 


the machine symbol. Thus fitting the cone 
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to the shaft is charged to PBAC and 
putting the shaft in place on the machine 
is charged to PBA while the machine 
time on the gear which goes on the shaft 
is charged to PBA6C. Sometimes in 
our department we carry the eliminating 
process still farther and drop the A when 
we have PB, which means all presses of 
that size and again by dropping the B we 
have P 
respective of size or design 

“To get back to the patterns and our 
method of finding them, this grand group 
of shelves is P and contains all patterns 
into 
B, or the 


which designates all presses ir 


, 


for presses. It is divided several 


groups; this particular one is 
second size of press They could be further 
separated as per design and group and in 
fact this is done when necessary; most 
cases, however, can be stored without this 
extra subdivision 


S. “You seem to have quite an elabor 





THE BOSS “RAISED A HOWL ON 
ate system but here is a_ bearing cap 
PBA10B and across the aisle is one 


which seems exactly like it but is marked 


ECD3H. How do you account for 
that?” 
503. “You see the one belongs to a 


press while the other is for an engine; | 
suppose they just happened to be so near 
alike. Probably the same man made the 
drawings.” 

S. “They should have used the same 
pattern for both machines but I can see 
by your system of symbols that no one 
would know find a cap of a 


certain size unless he knew the symbol or 


where to 


had some sort of cross-index scheme, and 
it seems natural that when the draftsman 
makes drawings for an engine he would 
never think of looking through presses to 
find a bearing cap. At rate it is 
much quicker for him to make 
tail than hunt up an old one.” 
“Guess you're right there for I’ve 


any 
a new de 


503 
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heard the draftsmen kicking about the 
chief wanting them to look up old pat 
terns. They say he wants the job in a 
hurry and they can’t take time to go all 
through the records trying to find a little 


part so they make one to suit the job.” 


SMITH TALKS WITH A PATTERNMAKER 
(S. and 503 move on to the pattern shop 
the 


strips which are 


and bench where pattern 


maker is nailing on the 


stop at a 


afterward to become the teeth of a spur 
gcar. ) 
S. “You couldn’t make any gear pat 


terns for me unless you put the teeth on 
with screws.” 
Patternmaker. “Well, I’m only allowed 


so much time on the ticket in which to 
make the pattern if 
Of course, I won't 


When 


than necessary to mak« 


I’m to get the high 


get the low rate 


the 
a good pattern I 


rate. 


if 1 can help it time is less 























OW ANCE’ 


THE TIME ALI 
throw it together and paint on the fillets 
You black and it 
covers a multitude of sins.” 

S. “Don't the kick ?” 

P.M He knows I can 


make a good pattern when I have the time 


, 
see we use shellac 


boss 


“How can he? 


allowed but since the system he’s only a 
sort of checker to measure up, see that the 
pattern will draw out properly, hand out 
tickets and dificult drawings 
Now, before the system was applied to 
the pattern shop he planned the work in 


interpret 


advance and divided the patterns into four 


classes, standard or much-used patterns, 


used patterns 


Wi 


he 1s 


semi-standard, occasionally 
made 


not 


and special or one-job patterns 
the patterns Now 
supposed to ask questions but saw wood 
A clerk writes him his 
few times to get 
lgment they should 


accordingly 


orders and he obeys 


them. Tried a things 


changed when in his judg 
be different but 


failed to convince 


he’s no diplomat = and 


errors ot 


them of the 
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their ways. Seems the result is he was 
practically told to mind his own business 
and obey instructions.” 

S. “I noticed as I came through the 
pattern shed several cases where patterns 
on one shelf looked to be nearly duplicates 
of ones on another shelf but having en 
Now, in my shop 
pat 


pur 


tirely different symbols 


not make a new 


would answer the 


| certainly would 


tern if an old one 


pose, even 1! I had to change it some 


P.M 


condition you mention existing here 


“There's several reasons for the 
One 
sons | can best explain by tell 
littl 
they first 


f the re 
played on them 
the bonus 


ing you a joke we 


when put us on 


system 
“After rates had gotten pretty well 


tled and we had become used to the new 


symbols, some of us discovered that we 


making patterns nearly 


were freq 1ently 

duplicates of ones we already had. S« 
when we got such a part we took the 
old pattern, if not a standard one, and 
changed it to conform to the drawing 


keeping a record of its old and new marks 


so if it was ever called for again we would 
know what became of it a1 


back Well, it 


and maybe we 


d transform it 


worked fine for awhile 


didn’t make big pay some 
couldn’t beat the clock 


weeks; but we 


and after awhile they commenced to send 
based on one 


the se 


out tickets with time 


of these jobs, and, not being in 
cret, they didn’t know that we never reall 
a pattern for that particular part 


old 


core box 


made 
but just changed the symbol on an 


one, put a piece or two in the 


stopped off a projecting lug, gave it a 


1” 


fresh coat of shellac and sent it out. S 


it happened that the joke commenced t 
went in and 


work on us and the boss 7 
ill wed T hen 


raised a howl on the time 


hey showed him the time cards on 

» very much like it which sort of to 
the wind out of his sails. Don’t know 

st what was said, but they must have 
had it hot and heavy, for when the boss 
came back he was mad clear throug! 
We got orders to make a new pattern for 
every new symbol, even if the man on the 
next bench was making another so near 


like it you couldn't tell the difference; als 


time allowed was sufficient t 


. ‘ 
make a first-class pattern 


we'd make 

make it as good as we could 
in the time allowed You see 
castings outside so they don’t get any tim 
if time al 


so, if not, 
we get our 
cards from the mol 
lowance on a pattern is short we make it 


der, and 


cheap, even if it is expensive to mold.” 

S How \ like the scheme f 
rdering hubs 

r. M O it's all rigl \\ 

ve anything to do with it The f dry 
r casting clerk has laborer g the 
pattern and put the hubs on. We don't 

‘ see the patter 

S ‘But don’t the laborer get hubs 
wrong sometimes ?” 

P.M. “Sure he does, but the foundry 
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has a copy of the order and sometimes 
catches an error before casting and sends 
back for the right hubs. That only means 
a loss of time, especially if we don’t hap- 
pen to have the right size and have to 
make them. Of course they get wheels 
in wrong, but don’t always have te scrap 
them. Machine shop generally fixes it 
up. Keep a lot of bushings and collars 
on hand just on purpose. Oh, as far as 
we're concerned it’s fine, for it relieves 
us of a lot of trouble.” 

S. “When they have to scrap a casting 
on account of wrong hubs, or something 
like that, what do they charge it to?” 

P. M. “There's been a fierce fight over 
that. First, there’s the drawing room, 
next the bill-of-material department, then 
the purchasing department the 
order, then the foundry clerk, then the 
laborer who gets out the pattern, next the 
driver in delivery may mix the hubs, and 
finally the molder may make a mistake. 
Semetimes you can saddle the bull onto 
some one of them, but it costs more than 


copies 


the casting’s worth to do it.” 


SMITH VISITS THE BLACKSMITH SHop 
(Move on to forge shop and Smith ob- 
serves a large heap of short pieces of 
round iron in a corner and asks what they 
are for.) 
Blacksmith 


writes de 


“Dem ish bosses vat de 


man vot orders tinks ve veld 
to de levers ve makes.” 
S. “You didn’t jump the 
then?” 
Bla. “Nay! Nay! Ve draw dem oud 


so. (<a => ) 


bosses on 


S. “And that other heap of miscel- 
flats, - 


rounds, etc. ? 
“Dem is some more of de foolish- 


laneous 
Bla 
ness of dose fellows vat writes de sdock 
Dey generally vas too shord cut 
Ve makes de 


orders 
off. Ve no dam fools be. 
ting any vays ve best can do him.” 

S. “Why don’t you scrap this stuff?” 

Bla 
times ve use it for somedings else. 
all sizes haf in dat heap. 
ve rio more need go to sdock yard.” 

S. “Some of your orders are stamped 


“It vas good sdock, maby some 
Pretty 
Den 


soon ve 


for vou to get the stock.” 
Bla. “Sure! Ve den our own sdock can 
get, und ven it is not so sdamped ve gen 


erally gits him anyvays.” 
S. “How’s that?” 
Bla 
de pile, und if 
orders him along mit one of those udder 


“Vy, we first a search make in 


ve can’t get him dere ve 


parts vich is sdamped.” 


Smit” Finns His CaAstinc 
Just at Smith 


glimpse of a casting which looks suspici 


this juncture catches a 
ously like his job and goes to investigate 
Sure enough, there it is, and a receiving 
clerk is just attaching a tag to it 

S. “Suppose that tag means that the 
job is going to be hustled through now ?” 

aR. C 
means that I’ve just got the bill of mate 


“Not necessarily so. It simply 
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rial which notifies me that such a casting 
is coming in. This is the route ticket, 
which tells the course of the casting 
through the shop.” 

S. “Does the ticket tell when the job 
is to be finished ?” 

R.C. “No. The bill of material should 
tell the shipping date, but in this case it is 
not filled in.” 

S. “I sent that casting over Saturday, 
now its Wednesday. I expected to see 
finished. Here it’s not even 
Lord only knows when ['ll 


it nearly 
started yet. 
get it at that rate.” 

R.C. “Why, I've just now received the 
bill of material and route card; you're in 
luck it’s that It takes time to 
get a job started here. It may not be 
rated yet. I'll call up the machine shop 
aud see if the work ticket is out.” 

The receiving clerk returns, after tele- 
phoning, with the that the 
ticket has just come out and is near the 
bottom of the board Smith 
that if in a hurry for it he'd better see 


far along. 


information 


He advises 





the production clerk. So Smith looks 
around for 503 and gets him to pilot the 
way to that important personage where 
{ ™ —_ 
= ' > 
= 1a) 
ie > be) 
{f\. 2? §& Re DANA 
| \ fe x 7 ) 
j ) f WC f \ A 
‘ $ F ¢ J ~ a \ 
| \ A Al | (Re [; 
; =< ——— 
wi if 
\ ( | 
=> ~~ 
NS | 
il 
= TT 
SUPPOSE THAT TAG MEANS THAT THE JOB 


IS GOING TO BE HUSTLED THROUGH 


NOW ?” 


he states his case. The production clerk 
cannot see his way clear to advancing the 
ticket at first on account of other work, 
but finally agrees to put it half way to the 
top, which would mean four or five days 
instead of about eight. 

Actually in six days Smith got it and 
found it O. K., but they had furnished four 
brass bushings which he had not intended 
them to furnish, but as he was able to can- 
cel his own order to the foundry for these 
bushings in time to stop their being cast, 
said nothing, but 
send in his bill, to which Brown replied 
that it would take the usual course 
through the cost and contract departments 
and in due course of time arrive. 


‘phoned to Brown to 


His Bry 

Well, it was about 30 days before it finally 
did arrive, and caused Smith to open his 
Long before he had gotten tired of 


Smitu GETS 


eves. 
waiting and had estimated the cost, added 
a profit and sent in his bill for the whole 
job and had the money in the bank draw- 
ing interest; but it 
fully underestimated the part sent to the 
“manufacturing establishment.” He went 
the job carefully again, including 


seemed he had woe- 


over 
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material and labor on the four bushings, 
but still it was way lower than the bill, so 
he ‘phoned over and asked for a detailed 
bill. This came along in a couple of days, 
and after looking it over and making al- 
lowance for the large overhead charge 
they must necessarily have, it was not ex- 
cessively high excepting the item of bush- 
ings. The lathe time on these was about 
three times what it would be in Smith’s 
shop and the price for material simply 


outrageous. 
Now, Smith knew where they got their 
brass castings and knew what they 


charged him per pound. The finished size 
of these bushings was 5% inches outside 
diameter, ‘% inch thick by 8 inches long. 
Smith had allowed % ‘inch finish, and fig- 
ured them to weigh 30 pounds each, and 
at 28 cents per pound the cost to be $8.40 
each, or $33.60 for the four, whereas they 
were billed at $30 each, or $120 for the 
four for material alone. So he called up 
and told them he would accept the bill if 
they rectified the items on bushings; that 
these were ordinary bearing bronze, not 
gold, and he couldn’t afford to pay $120 
for them. Well, Brown got 502 to inves- 
tigate, who discovered that the balance-of 
stores clerk had put a symbol opposite the 
bushings which meant that certain stock 
bushings were to be used. These stock 
bushings he found to be 7 inches out- 
side diameter, 12 inches long, and cored 
out to 3 inches; the ticket gave the weight 
as 100 pounds each. The price was based 
upon 30 cents per pound, which figured 
$120 for the four. 

Brown calls up Smith and gives him the 
sizes and weights and wants to know 
what’s wrong about it. Smith tells him 
he wouldn't object to 30 cents a pound but 
that they should weigh only 30 pounds 
in the rough each, and that if he wants 
to dispose of any old stock all right, but 
to charge the customer for what he gets, 
not for the piece left over and all the ex- 
tra chips. Brown acknowledged that the 
4 inches cut off the end should have been 
returned to the storeroom and credited to 
the job instead of being scrapped, but re- 
garding the extra finish he claimed that 
Smith was in a hurry and were 
justified in using any stock bushing that 
would finish to size. Smith acknowledged 
he was in a hurry for the job, but that it 
was about 10 days before he got it, which 
gave plenty of time to have cast bushings 
of the proper size, and at any rate they 
would realize a fair value on the chips in 
scrap returns, as he figured the finished 
bushing to weigh about 19 pounds, leav- 
ing 81 pounds for chips and the piece cut 
off of each, and if one pound was lost 
there still should be 80 pounds left to sell. 
Brown thinks over this a minute and then 
concedes that the case is rather unusual, 
and, since these bushings were dead stock 
on their hands, he proposes to take the 
rough weight of the proper size bushing 
at 30 pounds, leaving a difference of 70 
pounds extra finish, and credit Smith with 


they 
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this amount of scrap each at current rates, 
but the lathe time should 
remain as billed for, if they had actually 
made a pattern in the 
proper finish, Smith would have had to 


maintains that 


order to leave 
pay for the pattern. 

By this time Smith has lost patience and 
the has 


where 


considers that argument reached 
that 


to be a virtue, so he opens up to relieve his 


stage forbearance has ceased 
mind of long-pent-up ideas, in the process 
of which he informs Brown, among other 
things, that he didn’t ask them to furnish 
the bushings in the first place, that he had 
only managed through the slowness of his 
able t 


t 


own clerk in ordering them to be 


USSEWH 














ADDED DI 


THE APPRENTICE BO 
cancel the order in time to stop pouring 
that he figured on % inch finish and 28 cents 
a pound; at that rate the bushings should 
$8.40 each, that he had a 
tern and wouldn't pay any more for them, 
and that he furthermore did not intend t 
for the lathe time in cutting off the ex 


tra finish, that in his shop it would have cos 


cost only pat 


pay 
only one-third what they charged for lath: 
time and that if they cut the lathe time in 
half and charged $8.40 each for material 
he'd pay the bill; if not he’d force them out 
and return them, paying for the balance as 
itemized and you could bet your sweet lif 
he’d send no more jobs to them 

He took occasion to remind them that 
in his estimation the rest of the bill was 
much too high on account of the overhead 
charge they had evidently added, and that 
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he'd 


Systema 


installed a system have 
enough horse to kick the 


tizers out after he had the main ideas in 


if he ever 


sense 


good shape, that no one ever heard of a 
satisfied that the job 
you kept them on 
they'd bankrupt you. He his 
opinion that the only thing which saved 


systematizer being 
was finished, that if 
gave it as 


most idealists with the system bug in their 
heads from being bankrupts was either a 
the systematiz 


e elsewhere and re 


board of directors or else 
ers found fatter picki 
accord 


their own 


get on a pair of 


gretfully migrated of 


He advised Brown to 


cowhide boots and start in the cleaning 
out process right away, then to hire a 
good desystematize to get things on a 


practk al basis 
Up Brown 


relieving his 


SmM1ItH SIZES 


thus mind he hung 


\fter 
up the ‘phone with a snap and went out in 
the shop to cool off. The reaction brought 
a thoughtful 
inspiration of a suddenly acquired idea, he 


rame of mind and, under 


marked on a post this conglomeration of 


letters: 
USSEWHNAUSBSBTMErB 
Several of the men came to see what 
was new and asked what it meant. “Well,” 
said Smith, “Some of you fellows tried 
to get my ideas in relation to system last 
month after I had paid a visit to Brown’s 
place, but guess you didn’t succeed very 
well. Oh, I got some ideas over there 
all right and this is one of them This 


collection of letters in Brown’s symbol in 


the way he would be identified if one of 
these abtruse-minded theorists labeled 
him. It means: Universe, Solar System 
Earth, Western Hemisphere, North Amer 
ica, United States, Blank Stat Blank 
frown, Manufacturing Establishment, First 
Brown.” One f the apprentice boys 
climbs up on a stool and adds DF, whicl 

used a general laugh and incidentally 
won him promotion the next weel 

The department hemical engineer 

it the University of Wisconsin s been 
carrving oO1 extensive series of tests of 
lye cous methods f measurit th, 

iting lues of gas, It rder t ib] 
t State Railroad Commission to deter 
mine standard gas for fuel and illumin 
iting purposes The calorimeters of vari 
ous types made both in this country | 
broad and used to test the heating value 
£ was have he: thoroughly tested Ts 
was discovered that one type of instrument 
extensively used and sold gave heating 
values from 10 to 20 per cent. higher th 
the gases measured actually contained, and 
that erroneous results were being obtained 
in gas-producer and = gas-engine work 
where these instruments were found 
ust Investigation work along this line 


is to be continued, and the chemical en 
gineering department is coOperating wit! 
the railroad commission and the commit 
tee of the American Gas Institute in prose 


cuting this research work 
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A Revolution in Steam Boiler 
Practice Foreshadowed 


On pages 284 and 285, Volume 31, Part 
2, we reviewed Bulletin No. 325 of the 
United States Geological Survey. We 
there suggested that some of the results 


pointed great possible improvement 


in the operation of steam boilers and 
quoted certain paragraphs bearing on that 
point On f those paragraphs reads: 
a [he authors see no reason why 
boilers cannot be constructed and properly 
operated with entire satisfaction which 
will produce about Io times the amount 
f steam now obtained per square foot of 
heating surf nd with no difficulty in 
maintaining dry steam The efhciency 
from dt al to steam should easily be 
made « iderably higher than that of a 
g ce of today. Such a plant 
would require only a fraction of the pres 
ent 1 stment in steam plant, building 
und real estate Perry states in his book 
‘The St engine, Gas and Oil Engin 
that he thinks boilers should be made to 
d O Dp ibly 20 times the work 
the d re nt 
\ rece! paper Doctor Nicolson, 
printed ’ of London, records 
the result yf extensive experiments on 
heat transmission through boiler plates 
and presents as striking conclusions as 
those ned in the bulletin to which 
w ed Wi quote it sore 
leng 
\t ) t tin the relations be 
twee! I 1 is factors wh £ ert 
tl v of heat t a gaseous fluid int 
1 metal ! vi which it 1 
tac el xtreme ly obscure 
Lhe for general use, w ex 
re rete | er i f 
ri S subject, a 1 yurely 
, ; ! ter. ar wit , theoreti 
] While differing t , 
~ ce ttril le 
W | Ie liff S 
f te ( ui l etal 
f | . 
fi vith 1 yractice 
ely 1 ( eff h 
a 
OVW, rding! nd that our of 
‘ | ew to securing higher 
Tu while n rie ip 
pe | nv attempt in the 
directi g the gases to part with 
! heat by accelerating the 
velocit ovement relatively to 
the tu eo 
“EFFI Fr Hicn §S Upon Con ION 
In tub 1 flues of ordinary engineer 
ing size tl fluids, whether gas or water, 
which tf el along them hardlv ever move 
in concer s] s all across the bore 
On the t the motion of the gas 








always turbulent in the 


that 


in boiler flues 1s 
middle of the 


scribed 


tube, so the above-de« 


f conduction through 


process ( 


relatively quiescent films of gas is liabl 
to be interfered with by the intrusion of 
whirling masses of gas among the films 
from without. It thus no doubt happens, 
even when the speed along the flue is low 
est, that a gust or eddy of hot gas occa 
S1 ily breaks through the sluggish lam 
il idhering to the plate surtact ind 
g cont ilmost vil tiie al plat 
it I This is why projections on the tue 
urface such as corrugations etard 
er or th acing t wat tubes the 
heating surfaces directly a ss the g 
currents, greatly improves the ordinary 
excessively slow 1 te I he t t! sTerence 
in boilers 
Phe improvement thus realized 1 is 

aothing, however, compared with that 
which can be secured bv increasing the 
speed of flow of the gas to Io. 20, or 50 
times the? which now obtains in the flue; 
and smoke tubes of steam boilers 

“The effect of such an increase seems t 
be that the adhering cooled tilms of gas 


on the surface of the plate are torn off in 
speak, are rolled 


enveloped in the body of th 


strips, so to about. and 


hot gas in 


the middle of the tube: and. instead of 


having to force the heat through a more 


or less quiescent film by the slow processes 
of Vas conduction, des ribed by \lever, 
successive gas films are rapidly brought 


up to the bare plate, are cooled, and then 


whirled back into. thi 


main body of the 
gas, where they expose their enormously 
extended and attenuated surfaces for th 


reception of heat from the surrounding 


hot molecules. In short. we substitute th 
process of convection for that of condue 
tion 
AcTuAL EXAMPLE OF EFFECT OF INCREASED 
SPEED 
“Returning now to our diagram, Fig. 1. 


of temperatures plotted across the plate, 
that the heat 
mitted per unit 


we see quantity of trans 


area of plate per 


| minute 


is proportional to the gradient of temper 
ature through the plate itself 
“Asa 


perature difference 


matter of fact, this ‘drop. or tem 
between gas and plat 
water is also 


still 


Increased 


will, unless the velocity of the 


correspondingly increased, he farther 


diminished, because the amount 


of heat transmitted implies a greater drop 


of temperature on the water side as well, 


im order to get the increased 


through the 


quantity 


same. thickness of quiescent 
water film of given conductivity 
“This result shown by the thick-line 


temperature curve marked 
{88 de YTeesS 


| 
the diagram, lig ia 


1500 degrees. 
10 degrees, 350 degrees, on 


ind we see that the 


temperature of the warm side of the plat 
has been raised from 379 degrees to 488 


degrees, and the temperature difference 


diminished fron 1121 degrees to to12 de 


grees by the abov stipulated six-fold in 
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crease of gas speed, the heat transmission 


being at the same time increased from 
6,600 B.t.u 
to 


39,600 B.t.u. per hour j 


per hour per square foot of 


heating surface 


lhe rate of evaporation of steam cor 
cesponding to the latter rate of heat trans 
sion is 41 pounds from and at 212 de 
erees Fahrenheit: and it is to be noted 
lat 1 effected through a plate with no 
musually high gas temperature on the one 
side, or improperly low water or steam 
veratu m the er, but just under 
conditions of the tlue of an ordinary 
Lancashire boiler between the fire-bride« 

( e down-take 
‘It need hardly be said that an evapo! 
tio f pounds per square foot per 
ir from the indirect heating surface of 


vond what most engineers 


boiler is tar be 


would be willing to guarantee; but that it 














s no merely academic ideal impossible of 
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IAGRAM OF HEAT TRANSFERENCE THROUGH 


\ PLATE 


ichievement, the author can give his as 


surance. Evaporation at this rate has been 


reached and surpassed by him through the 


fue plate of a Cornish boiler, by the 
simple expedient just described of increas- 
ng the speed of flow .,of the gas in the 
Hue to a degree which, although far be 


vond anything vet tried in steam boilers, is 
well below the 
: 

possible 


Tt he heating 


extreme of what seems 


surface in question was 


not exposed to the direct radiation of the 


re The result was attained behind the 
re-bridge in such a position that it is 
unlikely that there*was any actual tlame 
present at all.” 


he author then proceeds to describe in 
detail an experiment made with a Cornish 


hoiler, in which a gas velocity of 330 feet 


} 


per sec nd was Oo tained this is 8 or 10 


times as great as the highest speeds of 


current practice—and a heat transmission 


* 34.450 B.t.u. per square foot per hour 
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In discussing the question of efficiency it 
is pointed out that a considerable amount 
of power must be used in driving fans to 
produce a high gas velocity. 
BoILER PRACTICE OI 
OsTAINED 


[HE IMPORT UPON 

THE RESULTS 
In the closing section Dr. Nicolson points 
what his experimental facts 
may be expected to influence the practice 
We quote: 


first place, since the amount of 


out in way 
of steam generation 
“In the 
that 
temperature-difference is almost 


heat can be transmitted for a given 


diré ctly 
proportional to the speed of the gases, a 
reduction of area of the heating surface in 
to one-half, 


steam boilers one-quarter, Or 


even one-tenth of what is now usual—can 


be made without the chimney tempera 
tures being raised or the efficiency lowered 
material extent. Or, otherwise, if 
kept the but the 


cross-sectional area through the flues be 


to any 
the surface be same, 
reduced, in order to obtain the necessary 
high gas speed, a very much lower chim 
correspondingly 
than is 


ney temperature and 


higher efficiency can be secured 
now available 
“Accordingly, drafts of 10 in. 


ter gage, induced by fans, should always 


of wa- 


he employed for really economical work 
ing 
“In the case of boilers of usual construc 
the 
and 


tion, in which gases pass through 


flues or tubes, leave the boiler at 


point where the temperature on the othe 
the heating surface is that cor 
responding to the steam pressure, a limit 


imount of 


side ot 


reached as to the 
which 


will soon be 
draft 


and this from one or other of two causes: 


suction can be employed, 


(a) While the fire need not be forced, 
even when these high drafts are used, 
to a greater extent than that now usual, 
the high speed of entry of the glowing 


the furnace end of the tubes will 


gas at 
cause leakage, and some other construc 
tion for such purposes than that now gen 
erally employed must be sought for 

(b) The fall in 
chimney gases due to the small flue see 


temperature of the 
tion and accompanying high speed will. 


as intimated above, certainly provide an 


additional amount of evaporation which 
can be drawn upon to cover the extra 
power required for the fans; but the 
margin between present chimney tem 


peratures and the lowest which are pos 
sible in ordinary designs of boiler under 


the above conditions is not very great, 
when the steam temperatures are from 350 
degrees to 400 degrees Fahrenheit. A lim't 


reached beyonl 
lhe author, 


after a careful investigation of costs and 


will, therefore, soon be 


which it will not pay to pass 


running expenses, has good reason to be 


lieve that this limit of draft pressure 
is, even for the ordinary type of boiler. 
much higher than that now in common 
use 


In the second place, since the author's 


experiments have shown that, with a 
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tering feed. 
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r the gas temperature as c 
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ive here 


AMERICAN 


MACHINIST 


ive power, and it cannot be sacrifice 


onvective heating 
a protective c 
( } stron h 


the evidences “Nor is this all 


we hi: 
that chimney temperatures of 100 degre¢ nace temp 
t 150 degrees fahrenheit can be reached excess can s 
nd maintained, provided only high gas the additional eas 
d water speeds are resorted 1 nd th whole heat 
iler 1 designed the economizer pru passed nto the w 
ciple with strict enti to < nter cases are rel 
nt methods of flow di xtensi i 
‘Now su \ in t p ing found mn 
this I sp i ti i boiler efficiency ext! qd ntiti i 
tT ove 5 pr t.1 : rgin ot e admitted t 
qitional evaporati lable f t] p countering t 
ly of the fan power is according] follow such a « 
uch greate th s requ ed, tha ll the heat 1s ext 
only can higher economies be obtained sroducts before 
his system than have itherto C4 whet this igh 
thought possible, but they can be effected method of worki 


with boilers having 
lng surface. 
oor areas, lighter 
costs than those w 

“Finally, since 
ctheiency of the | 
igh speed, and 
duced area, render 
cally to line that pi 
est to. the furnace 
o: reverberatory «¢ 
combustion proces 
completed, any spec 
ing is dispensed w 
plenty of air and 
behind the bridge, « 
entire ibsence of s1 


without special cat 


‘Such brick-lined combustion chambers 


cannot now be aff: 
in ordinary 


face at this port 


smaller 


the enhanced evaporative 


its correspondingly re 


an ample 


hoilers : 


smaller areas of heat 


aiay 
til) 
til 
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\Ve see als it t 
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total volumes. small 
weights, and lower first 


rdinarily employ 


» surface due t 


s it possible economi 


iTt Ol the surtace near 


hamber in 


ses) may a 


perfectly 
ial need for skilful fir 
ith; and, by providing 
mixing space 
xcellent results, and at 
noke, may be obtained 
é 

rrded next the furnace 
for the heating sur 


is almost all that the 


boiler has of even moderately good evap 
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rst institution to recognize 
a training hool 
W hethe I ot they are just! ¢ 


this position of priorit their a 
school 1s today ne of the large: 
f the most successful education 
exclusivel devoted t the tr 
prospective wners and chauft 
irt of automobil djustment 
ance and operation The contn 
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series of lectures on aérot t 
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— f whom full 
‘ 1,7 
wners sine 
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the remainder were men who purposed to 
be professional chauffeurs, or were coach- 
men, or other employees sent to the school 
in order that 
automobile hand 


by their employers they 
might learn the art of 
The students 
York City 
sections, as the 


from 
but come from 
West and South. 
he democratic character of the school is 
f students, and is 


ling are not drawn 


New 


various 


alone, 


shown by this mixture « 
illustrated by an 
ynly a few days prior to this 


happily incident which 
occurred 
writing 


self and his coachman as students in the 


\ certain lawyer registered him 


school, and requested that they should be 
assigned to the same class, in order that 
receive identical instruction. Is 
the 


ey might 


any other country in world 


such a situation could arise? 
years, the student enrollment 
follows: 1905-6, 


817; 1907 8. 


has been as 
648 


1904-5, 300; 
683 : 1908-9 to 
The monthly enrollment for the 
such that the high record 
1900-7 
equalled, if not bettered 


TQ00-7, 
date, 407 
current year is 
season will undoubtedly be 


T he school year 


of the 


is from September 1 to August 1. Two 
courses are provided, one of eight weeks’ 
duration, requiring two periods of shop 
work each week; the other of four weeks’ 
duration requiring four periods of shop 


work per week. In addition each course 


has eight 1-hour lessons of road work. 
The salaried teaching force is composed 


of 12 members: a principal, five class-room 


instructors and six road instructors. The 
tuition fee for the entire course is $55.25 
for nonmembers of the association and 


$so0 for members 


Tue Suop Work 


The shop work is an excellent illustra- 


tion of the modern tendency toward pur- 


poseful teaching. Of formalities there are 


none, but of results there are many. 
Many, and in fact, most of those who 
come to the school have an extremely 


limited knowledge of machinery and 


none of automobiles, and the instruction 
must, of course, be adapted to them. It 
hence begins with elementary explanations 
of the construction and action of the vari 
ous parts of the machine As the work 
advances the various adjustments are 


taken up and the success of the most in- 


experienced, in a mechanical sense, is 
exercises consists 


of the 


urprising One of the 


in sending the students out room 


while the instructor “queers” the car and 
then assigns two of the class to find the 
trouble while others look on, this process 
being reneated until all members of the 
class have had a chance and until the 
usual forms of trouble have been ex 
hausted In these exercises the valves 


mav he disarranged, me or more huzzers 


mav he thrown out of adjustment. the 


gasolene supply may be choked and many 
other things done. On a recent occasion 
but a single squad of two out of the entire 
class failed to find the cause of the trouble. 


and their failure was due to a change in 
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instructors that evening, combined with 
the fact that the new instructor assumed 
a certain thing to have been explained 
that really had not been explained. 

On another occasion when the work in 
progress was the adjusting of the commu- 
tator and connecting it to the spark plugs 

a process that considerable 
acumen in order to make the proper con 
all of the squads succeeded in 


requires 


nections 
making the corrections properly, the final 
test being in all cases that the engine shall 
start and run properly after the work 1s 


finished. 


The shop work consists of 16 les- 
sons of three hours each. It is pervaded 
from start to finish with the spirit of 


which the above are illustrations, and that 
the results are good cannot be questioned. 


THE Roap Work 


All of the road instruction is individual. 
The the 


trained instructor, who takes him first to 


pupil is under tutelage of a 
unfrequented streets and teaches him the 
art of steering, changing speed, manipula- 
tion of the clutches and straight driving. 
Then follows a few hours of practice on 
the best of 
found in the parks and along the boule- 


road surfaces, such as are 


vards; then some hill-climbing trials, the 


turning of curved corners, sharp right 


angles, and speeding where it can be done 
with safety. Lastly, the student is taken 


to congested streets and is there taught 


how to dodge vehicles, pedestrians, to 
pick his way successfully between trucks, 
cars and the hundred-and-one obstructions 
with along crowded 
With this ordeal success 
student is entitled to a 


certificate, 


which are met our 
thoroughfares. 
fully over, the 
graduating which is today 
looked upon by garage and car owners as 
standing for thoroughness and quality in 


automobile training. 


THe ILLUSTRATIONS 
The accompanying illustrations, Figs. 1 
and 2, show, respectively, the class room 


and the 
located at the northeast corner of Broad- 
West Sixtv-third The 
of the class room shows a class with 


of this automobile school, 


varage 


wav and street 


view 
around an auto 


its instructor gathered 


mobile, and receiving the instruction as 
has been outlined under the column head- 
ing “The Shop Work.” 


ment of this school has been donated by 


Most of the equip- 


manufacturers who believed in the work 
and were interested in its success. The 
class room has four cars and one detached 


These 


Darracq:; 1 


engine cars One 2-cvlinder 
Auto car: 1 


four-cylinder, 24-horsepower Locomobile; 


are: 
twin-cylinder 
1 four-cylinder, so-horsepower Haines. 
The detached engine is a 4-cylinder, 26- 
illustra 
tion it will be seen that some of the cars 


horsepower Dragon. From this 
are stripped of bodies, and all of them are 
stripped in such a manner that the engine 

the part 


centered is 


which the instruction is 
from all 


upon 


easilv accessible 
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positions. In addition to these cars the 
equipment includes various makes of mag 
netos, carbureters, radiators, etc. 

The equipment for road work, shown by 
24-horsepower 


Haines, 


Fig. 2, consists of two 
Locomobiles, one 30-horsepower 
one 20-horsepower Maxwell, and two 12 


horsepower Fords. 


The Metal Trades Associations 





The New branches 
National Metal 


been kept busy recently with their annual 


England of the 
Trades Association have 


meetings to elect officers for the ensuing 
Worcester both held 
March 9, the former reélecting 
Bartlett, president, E. P. Robinson, 
Russell, treas 


year. Boston and 
theirs on 
E. E. 
vice-president and D. D. 
while the offices have been moved 

Milk Boston. D. F. S. 
remains as secretary. 

The Worcester branch elected John R 
Back president, Alden 
president, Charles F. Marble treasurer and 
Donald Tullock secretary. 

On March to the Providence 
held its annual meeting at which E. A 


urer, 
to I4I 
Clark 


street, 


George I. vice 


branch 


3eaman was elected president, Henry D. 


John Aldrich 


Holland being sec 


Sharpe vice-president and 
treasurer, Joseph A. 
retary as before. 

These branches are particularly active 
and have done much to further the good 
fellowship that should exist between the 
men in any line of work. 





The more progressive city libraries of 
the country are paying increased attention 
to engineering and technical subjects in 
Among those 
which are especially active in this field is 
the Public Library of Washington, D. C., 
as shown by the annual report of 1907-08, 
recently This institution has 
organized a special department, the useful 
arts department, to meet the demands of 


their work with the public 


issued. 


its readers for books on the engineering 
branches, trades and handicrafts, business 
and industries in general. Here on open 
shelves are placed about 6000 well selected 
very largely within 
the last three years and many of them 
Over 160 periodicals are re- 


volumes, purchased 


expensive. 
ceived, which include nearly all the im- 
portant American publications and some 
All these periodicals, both cur- 
rent and back numbers, are freely acces- 
sible. All but current numbers are issued 
for home Various engineering in- 
dexes make their contents accessible. An 
important feature of the room is the col- 
lection of trade catalogs issued by manu 
These catalogs are classified 
and arranged by subjects on open shelves 
This feature, 
according to the report, is much appre- 
ciated by patrons of the room. Manu- 
facturers and others in distributing adver- 
tising literature would do well to keep this 
library in mind. 


foreign. 


use. 


facturers. 


and are indexed by firms 
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Universal Radial Drill Equipped for Jig Work 


rl Arm Has an Outboard Support and Hydraulically Operated Table Is 
es, Provided for Adjusting Work Vertically to Different Positions Required 
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B YA j B A K E R* 
5 The accompanying photograph and power required, and also wear out the rl I raced tirmly against the 
drawings show some attachments that jig bushing in much shorter time To thrust fro the drill Second, the 
he have been applied to a Bickford universal remedy this the machine was fitted with varying deflection of the arm due to the 
ve radiai drill recently installed in the shops a 4-inch trunnion bolted to the end of position of the head with respect to the 
ial of the Cincinnati Milling Machine Com- the arm, and located centrally with its) column, is eliminat enabling the 
ag pany. horizontal axis This trunnion was cat head to mov dong the arm with the 
ld The machine in question is mainly used ried in a holder, which in turn was fast- tool at a constant hight from the table 
1g for large jig work in connection with ened, as shown in Figs. 2 and to a So much for the first of the desired 
n, 
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FIG. I, HYDRAULICALLY OPERATED TABLE FOR RADIAL DRILI 
which coarse feeds and comparatively bracket bolted to a cast-iron base plate conditions to the The move 
fine spindle adjustments are needed. With sunk level with the cement foundation. ment of the head ng the arm is hand 
respect to the former, it is hardly neces [he machined face of the bracket has a tuated and is sufficiently sensitive to 
sary to say that a 2-inch high-speed twist ‘’-slot cut therein and the holder hav- enable the operator t ring his spindle 
drill, fed to the limit in cast iron will, ing a tongue fitting in the neck of the opposite any particular spot 1 horizontal 
if applied from the end of the radial arm, slot can be slid up and down with the plane with 1 necessatr act 
cause considerable spring in that member rm; the position of the arm being de The vertical movement of the arm up 
nd thereby increase the amount of cided upon, two T-bolts fasten the 1 down tl lumn, however, is ob 
; holder to the bracket. By doing this two viously by power feed and presents a dif 
*In charge, tool designing department, Cin sp ’ . : , I . 
cinnati Milling Machine Company things are accomplished First, the head ficulty when it is desired to obtain an ac 
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curate | tion, especially when it 1s 1 , 
‘ ( o use tl head at the outer end 
‘ rm because of the clutch le eT 
t ted close to the colum i 
' ently decided to leave the at Tet 
position and obtain the vertical r 
meal of th pe 1 wor rt 
} I a 
( 1 | { th ditt. 1 
‘ , he table resulted t : ) 
‘ ' pp wit | 
1 tal ‘ 1 \ 4 —_—_> 
tave of the hydra 
stinliebemedl ction at A-A 
lear delicate idjustmet a 
Itaneous rizontal and ve 
ements; third, simpli 
‘ | bilit ft heap 
7 
JS te 
i} etails of construction il s l 1 4 
\ vy, ig | ind the main d yy % 
yi l are a follows Surtace Ol Section of T Slot 
table 12x37 inch containing eleve 
13 1-1 l-slots, and seven 13/16-inch 
1 so arranged that jigs from a 
Tin ring machine can be used. Diam ] 
t I Isto 15 inches: length of stroke, 
munimiun distances trom 
. pl dle to t pp table 3 inches 
val pre e€ is 60 pounds per 3 
1) I] Wal Pee from. the 
Wii v ree-W lye rk ‘ ah Y f 
t i 1 the cylinder to the drain. h a > + 
Jet thet are governed by the handle 4 FIG. 3 RADIAL DRILL ARM SUPPORT 























FIG. 2 RADIAL DRILL EQUIPPED WITH ARM SUPPORT AND HYDRAULIC WORK TABLI 
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Fig. 2, which is brought up to within easy 
Below this handle 
the 


reach of the operator 
for 


starting switch 


the 


are situated the 


driving motor, and speed variator, 


a concentration of control 


desirable 


thus affording 


ling members highly and con 


noticed that a num 


collars of 


venient It will be 


ber of split or “U” various 


hight are shown on the bench in front 
of the table. These act as dead stops and 
enable the exact vertical position to be 


fol 


under 


easily and accurately obtained in the 


lewing manner: Fastened to _ the 


side of the flange on the piston is a stout 


screw B, Fig. 1; this screw passes through 


1 clearance hole in a lug C cast on the 
side of the cylinder he upper tace of 
the lug is machined. A_ split-adjusting 


dial D 


locked in any position desired. 


screw and 

Che op- 
erator, when setting up to drill work in a 
that 
sets the drilling-machine spindle opposite 


can be moved on the 


jig similar to shown in Fig. 2, just 


the upper hole in the jig. He then moves 
the dial the 
the 
clamps it 


until it 


that 


down screw rests 


upon lug, and in position, 


Having finished the first hole he opens 
the valve and the table rises until a split 
coWar, the length of which equals the 
vertical center distance between the two 
holes, can be inserted between the dial 
and the lug. Then by letting the tabk 


down until the dial rests upon the collar, 
the 
By 
washers whose length equals the distances 
[ the hole 


called 


necessary space has been traversed 


providing a number of collars or 


from starting to the others, the 


operator is not upon to exercis¢ 


getting the right 
his attention to mak 


any particular care in 
hight and can devote 
ing the longitudinal adjustments 

Such accl 


te adjustment is not, of 


course, sO necessary in jigs wherein a 
boring bar is used that is guided in bush 
both the 
mitting the use of universal coupling 
bar, the 


form d 


ings on sides of work. so 


per 


between the spindle and but in 


case of holes, especially long ones, 


with drills and reamers only, it is impera 


tive to have a good adjustment 
When it is desired to use the machine 
for work other than that which the tabl 


will accommodate, it is a matter of a few 


moments only to remove the supporting 


bracket from its base plate The hy 
draulic table can also, if necessary, be 
taken away, as that too rests on a cast 


iron bed plate 





A preliminary report recently 


by the Bureau of Census shows that the 
number of telephone lines and systems in 
use in the United States, exclusive of 
\laska, is 22,971, with a total single-wir« 


mileage of 12,999,369. Over these wires it 


is estimated that during the year 1907 as 
many as 11,372,605,063 messages were de 
livered. The telephone industry gave em 
ployment to 143,721 men and women, and 


the salaries and wages totaled $68,279,127 
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The Caskey Hydro-Pneumatic 
Bending Machine 


By C. M 


H AMERSI 
\ multiple-pressure machi 
noteworthy for embodying a 
t operation has been introduced by S. 5S 


Caskey, of Philadelphia, 


of these machines has now been in op 
tion at the Link Belt Company's Philad 
phia plant for nearly a year 

In designing the machine advantage w 
taken of both hydraulic and pneumati 


4/9 


the 


Downward 


dic; the lower die rests on top of the 
motion 


is given to the sliding beam by means of 





four rams, each 434 inches in diameter and 
} ] ; ' ] 
0 inches n cent 5 iOngit idinally > 
ese protrude from cylinders contained in 
e upper beam and tl r or pull-back 
notion is produced neal f two pull 
' 
k inde f, big. 1, whicl ce tast 
ae ( ‘ t the pp rT the 
, 
ris t re col ce“ to the 
hading 
; ; ; ‘ , ’ } 
| pon he top pp beam 1s th 
pows prom cing lemen Lhe construs 
110n of 1 ] nl will « s¢ DY 
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principles; a maximu pressul ferri t ig rt nsist 
tons is concentrated on the bendn chic Incipa ! pressure al 

lhe machine will bend col g-inch stee eviinds w! pistor re cast together 
plates & feet long As wi ~~ oil reservoir intensifying chamber 
plates 8 1 ig 
ferring to the illustration, Fig. 1, the m d tour hyd li intensifying 

tal Nica, fe mtatn = the alt enon 
chine is of massive constructio1 Phe — won ntained in the oil reset 
, 1 is conn ‘ the vlinders of} each 


upper and lower beams are connected 


four vertical tension 


inches in diameter and spaced 8 feet 10 
inches, longitudinally, from center to cen 
They act as guides for a sliding beam 


attached the 


ter 


to which is upper bending 


*Engineer, Link Belt Company. 


Valves 


ram by an arrangement of piping 


have been provided for each cylinder so 
that the connection may be cut off if de 
sired 

When the rams are at the bottom of 
their stroke, oil is applied through the 
reservoir until the chambers in the four 








450 


filled and the oil 
reservoir, 

The oil 
is prevented from getting into the adjacent 
air cylinder by means of a gland, which 
a shell-like plunger 


cylinders and piping art 
the 
dotted line, Fig. 2 


has reached level in the 


shown by the 


also acts as a guide for 


which is attached to the air piston. 

Action for this mechanism is controlled 
entirely by the valves, which are conven- 
iently located at the left 


the base, Fig. 1, 


side of the ma 


chine near B. An air pres- 


sure of 100 pounds per square inch enters 
the three-way throttle or operating valve 
3y means of the operating lever, Fig 
1, D, this pressure may be made to act on 
the pistons of the pull-back cylinders, caus 
ing the sliding beam to rise to its maxi 
imum upper position, at the same time al 
that in the 


other chambers of the valves or air cyl- 


lowing any pressure may be 


inders to escape through the exhaust, or 
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which in turn 


the va 


intensifying tub 
the 
ms in 


in the 


transmits powcr to ope rate 


rious 1 a downward direction. 


[he air cylinders are designed to give 


tons on each 
off inde 


pendently, any one of four pressures may 


pressure of 30, 60 or 90 


ram. As cach ram may be cut 


be obtained on the sliding beam for each 
one of the three pressures on the air pis 
tons, making twelve pressures in all that 
may be obtained on the dies. The sliding 
has 8-inch stroke. When a full 
pressure is on the air pistons a pressure of 


beam 


10,000 pounds per square inch is on the 
rams. 

Owing to the number of tight joints ré 
quired that have te withstand this pres- 
sure, the matter of an efficient packing is 
of the greatest importance. Mr. Caskey 
has employed his usual method used in 
connection with his valves, of providing 
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FIG. 2. 


PNEU MATIC 


pressure may be admitted into the adjacent 
the 
time connecting the pull-back supply with 


distributing valve chamber, at same 


the exhaust. By setting the distributing 
lever, Fig. 1, E, in one of its three posi 
tions pressure may now be distributed to 
either the high- or low-pressure cylinders 
or to both collectively The valve is 
so arranged that the pressure from the air 
cylinders not in use is allowed to work 
without pressure through the exhaust 
From the previous description it is evi 


dent that l 100 Dp tunds per 


pressure of 


square inch may applied to any one of 
three is that will cause the air pistons 
to move forward in their cylinders. As 
the shell-like ram is attached to these 
pistons this movement will cause it to 


slide upon the intensifying tube, and trans 


mit its total pressure on a column of oil 


i Ma sist, NI 


ARRANGEMENT OF CYLINDERS AND RAMS OF 350-TON HYDRO- 
BENDING 


MACHINE 


packing rings which obtain pressure 
through a number of portholes that com- 
municate with the recess in which the 


packing is inserted, thus exerting a pres- 
sure on the packing from the back and 
insuring a tight joint that becomes more 
effective as the pressure under which it is 
used increases. As will be seen from Fig 
2 this method has been employed in the 
fittings and valves whenever 
be held in check 


the 


o] inds, pip¢ 
the high pressure is to 
\ notable feature of the 


absence of the usual taper plug, 


valves is 
stuffing 
boxes and all pockets where scale or grit 
might lodge does not contain 
any exposed valve seat and the plug be- 
evenly balanced 
takes up a 


weighs 


The valve 


makes it 
The 


3XIOXI2 


ing straight 
machine 


feet 


throughout 


space of about and 


about 36,500 pounds. 


*be en 
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Revocation of Patents in England 





By Dr. ALFRED MUELLER 

lhe comptroller-general of the British 
Patent Office has rendered his first de- 
cision in the matter of an application for 
the revocation of two British patents. 
lhe patents are No. 6455 of 1900, and 
22,139 of 1900, and were both issued for 
a “Process of Manufacturing Imitation 


The patentee had 
given an to a Belgian 
company, which had put the invention in 
commercial operation in Germany, France, 
and Belgium, and the article was manufac- 
tured entirely outside of England and im- 
ported into said country. 

According to the new British patents 
act, the patentee should have taken steps 
before August 28, 1908, to have his in- 
vention also carried out in England. At 
the hour an English patent 
agent firm was instructed to insert adver- 
tisements in various British journals to 
the effect that the patents were for sale, or 
that the owner was ready to enter into a 
working arrangement with firms in Eng- 
land, interested in the process covered by 
The patent agents had also 
address direct offers 
the hearing before 
the comptroller, however, the fact was 
brought out that the firms which had 
been written to, except one, were not tile- 


Stone Slabs or Tiles.” 


exclusive license 


eleventh 


the patents. 
instructed to 


to British firms. In 


makers and makers of terra cotta and 
imitation stone, but brickmakers. The 
further fact was brought out that the 


patentee was not in the position to grant 
a license for the reason that he had given 
an exclusive license under his patents to 
the said Belgian company. It was urged, 
therefore, by the applicant for the revoca- 
tion of the that no steps were 
taken by the patentee until the very last 
the for beginning 
working in England had nearly expired 
and consequently no British manufactur- 
ers would feel inclined to enter into any 
arrangement the 
ther, that the steps taken by the patentee 
were not calculated to effect the purpose 
required by 


patents 


moment, when term 


with patentee, and fur- 


the act, besides having not 
been bona fide, and that the patentee had 
not done 
the trade 


alleging 


anything to adequately supply 
in England, and also, that by 
infringements and_ threatening 
harassing litigation he had endeavored to 
zoods 


for the 


The allegation bv 


prices 
manufactured by him 


keep up artificial 
the patentee that the article could be man- 
ufactured more cheaply outside of Eng 
land could not be supported bv facts 

Ry the decision of the comptroller, both 
patents were revoked, the revocation to 
take effect, and the patentee 
was ordered to pay to the applicant for 
the revocation of the patents the cost of 
£47 7s. ($235) The 


/ 
comptroller’s decision may he appealed 


immediate 


the pre ceedings 








id 
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atternmaker and the Foundry—I 


Different Methods of Molding a Ring Separator. Why the Pattern- 


maker ‘Should Have a Knowledge of Foundry and Shop Methods 





BY 


In addition to the knowledge of me- 
chanical drawing, and the ability to use 
the tools necessary to build a _ pattern 
with, there are many things that are es- 
sential to the making of an efficient and 
practical patternmaker: Things which 
will enable him to readily adopt the ideas 
of the designer; to mentally conceive the 
form and proportions of an object not 
yet existant; and to make allowance for 
the operations of the different mechanics 
which follow him in the work. 

For instance, it is essential that he 
should have a general knowledge of ma 
chine-shop practice, otherwise he may 
add considerably to the cost of machining 
some castings. by neglecting to provide 
the necessary tool clearance, or by a too 
small or too great finish allowance, etc 
It is not expected of him that he be able 
to do the work in the machine shop, but 
a knowledge of what can be done with 
modern machine tools will be of much 
benefit both to him and to his employers 
Observation will provide this essential 
within the range of his own experience, 
and the trade papers will tell him what 
others are doing 

Then again he must have something 
more than a speaking acquaintance with 
practical geometry, if he would save both 
time and material in working out some 
iobs that come to him, besides making it 
easier for himself 


KNOWLEDGE OF FouNDRY METHODS A 
NECESSITY 

But above all other things that are 
essential to the competent patternmaker 
with the exception of his ability to read 
the drawing, is a knowledge of foundry 
practice. A knowledge of the first prin- 
ciples of molding is necessary to the 
ordinary patternmaker, for without this 
knowledge he is working in the dark, and 
this is unsatisfactory to say the least. The 
wider, deeper, and more full the pattern 
maker’s knowledge is, of foundry prac 
tice, the better will be his rating as an 
efficient mechanic 

Any competent woodworker might 


make a satisfactory model of an object 
but this would not make of him a pat 
ternmaker for a pattern is not necessaril\ 


a wood model of the object required, but 
something that is a means whereby the 
molder is enabled to produce that ob 
ject in metal. It may differ so far, in 
appearance, from the object itself as to 
be a puzzle even to the designer, and yet 
be the best means of attaining the desired 


end 


PA TTEN 


A few sawed strips of wood, a square, a 
spirit level, a sand pile and a good molder 
may produce a large plate casting ata less 
cost than the cost of a full pattern, while 
at another time the number of castings 
required would make the building of a 
pattern necessary and the best means 


DIFFERENCE IN METHODS 


Sometimes a few minutes spent model- 


MOLODE 


ferent ways for making the same piece, 
and the most expensive pattern is not al- 
ways the best for the molder. A full pat- 
tern of some object may cause him more 
work than some less expensive method 
would 

These are a few hints that show the 
necessity for the patternmaker to know 
how, when, why and where to apply these 
different methods if the best and most 
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FIG. I A SEPARATOR FOR WHICH 
ing in sand will save hours of work in means are to be adopted in 
the pattern shop and be just as good and 1} production of any given casting 
sometimes even better for the molder, Foundry methods differ in many respects 
while at some other point in the mold different shops when making similar 
t would be unadvisable or perhaps im- ects nd the patternmaker should 
possible w why 
Very often there are a number of dif I Iry methods, t ré er chang- 
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ing, especially since the introduction, im 


provement and development of the mold 




















ing machine; thus presenting many dif 
ferent problems in the making or mount 
g of patterns lhe patternmaket 
keep ahead ot the procession by con 
— 2 teen T sal 
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| — se 
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idea 


tion, study and experience 


by obse TVa 


gathering 


tinually new 


INTERESTING THE APPRENTIC! 


It is a difficult matter to get the average 


tternmaker’s apprentice interested in 


foundry end of the trade, probably be 
the color of the sand does not ap 
il to his artistic temperament, or his 
t conception of the trade did not em 
brace any idea of working in sand and 
! It was the woodworking end of 
that appealed to him and it takes a lot 
preaching to get him t nderstand 
hat what he considered the whole of pat 
nl part ind that 
| 
| 
| 
{ 
“oh 
an | 
| 
| 
| 
| 
| 
| 
Ht NG THE CONS 
not the n important part of the trade 
Of course there are exceptions, and | 
have in mind two apprentices who em 
bodied the two extremes of this idea. 
With the first one it took four years 
of drilling to make him a reliable, neat ci 
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nd accurate woodworker, but in two ing, as shown in Fig. 1. In the making 
vears he knew more of actual pattern- of any pattern the first consideration 
making from the needs of .the molder, should be to find the best and most 
than many journeymen with five times his economical method of molding, and sec- 
experience Why? Because he was al ond, the cost of construction of the 
avs interested in the foundry, and his pattern These two ideas should be well 
re time mornings and noons was spent balanced before commencing operations 
ere lf \ missed him through the If economy in molding means extra 
you would most likely find he had cost in pattern work, and not sufficient 
cen sent to the foundry on an errand and castings are required to counterbalance 
had forgotten to hurry back. It is need- this, it would not be wise to adopt this 
ss to s that his foreman encouraged method, even if the foundryman should 


ind if anything special was 


the 


kick, for it is the total cost of production 


foundry gave him the that counts. The foundryman should al- 
pportuni see it Havine in the ways be given the benefit of the doubt. 
eantime acquired skill and accuracy in ®@nd favored if possible, because the cast 
he use of his tools he made good right img may have to be duplicated at some 
off from the expiration of his appren future time, though not expected, and 
ticeship whatever was gained in the first case 
would be lost on the second 

Por Curan Apreentic There are several ways in which the 
; pattern for the casting shown in Fig. 1 

lhe cond one was always neat and 


. could be made and molded. For instance 
both in his person and in his work, 























' , we could make the pattern follow the 
nd almost from the start was a skilled 
oodworker. It was not long until you 
uld always rely on his work for ac 
racy measurement, and the job was 
ually work of art, time not being con 
idere But if he ever thoroughly mas 
ed 1 principles of molding and par 
ticularly cored work, it was after he Runner Box 
massed beyond my control ape ; 
soth of these apprentices had equal op man HT ) 
wortunities, but the first one took up much oO 1 \ 
less of the foreman’s time than the sec O ' NM | Slab Core \ 
nd and proved to be the most competent \ ar | 
i rhe first learned by observa : ity 
econd learned some things be ne! | | 
; ev were told to him i ti v/re 
\l; pattern-shop apprentices do not ; Le te 
¢ ccess to the found: - and it is \ > aca - 
ly intervals that they get a chance * rea 
( ne hese, of course, must rely 
gel what is told them, and, there may f / 
lL w present few examples of etic 
g the ordn practice, IG. 4 EW OF TH UREN KUNNER 
er or more « mical re \ND RISER 
lines of the casting as closely as possible, 
by turning it, both inside and out, to the 
| required size and metal thickness. The 
I | ! | lower flange would then be put on loose, 
ind loose coreprints would be put on the 
coos outside, for forming the openings through 
RABE the side of the casting These would be 
. RSD 
Si Se? large enough to take in the bead around 
Ca ts apna the edges 
Wek If made this way we have a pattern 
t that is the cheapest in construction for 
( : a full pattern, but one whose life would 
= not be long, owing to the effect of damp- 
] ; ness on the wood and glue, and_ the 
heavy strain in drawing so deep a pat- 
RUCTION OF THI tern. Besides this we make it necessary 
tor the molder to either cheek off the 
t was attained in the production of the outside of the pattern, or to lift out the 
ings center core, in order to finish the mold 
and to place the four cores for the open- 
SHELL PATTERN ings. These cores must also be kept thin 
[he first example is the molding of a 


so that the center core may pass them, 


cular distance piece, or separator cast- without rubbing when closing the mold. It 
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also causes a heavy fin that must be Ability by Comparative Values 
chipped away later. 
li the molder lifts out the center core, “ em 


he must provide a lifting plate that ts —s : 
suitable for the job. One having three \ —— 
lifting eves on the top side and three pins [he question of salary is probably the 
to fit sockets on the under side, for locat most troublesor e that an executive 
ing the core in its proper position is the : y has to handle; to keep down the pay roll 
best to use. If he cheeks off the outside nd als aCcCp ntented force of men 
he must have a specially arranged flask, “V— ewes derable tact. In order to 
with suitable iron chucks or bars maintat : qui ingement ol 
here is no doubt that a casting could lari t the e tim i\ in 
be successfully made by these means, but iy tor yw ses might be 
to my mind it is the least desirable = CORE BOX FOR CENTRAL Cor! Ri 1 here show big. | 
method when both economy and the re Was put int peration and is worked 
. . ccessfully for several years 
sults are considered hose inside diameter was I inch too Dennst ne euade cut om the term each 
a large, so enough strips to queers it wer rter by the squad lead » enction 
gotten out, that were the tull lengt be foremal nd handed to the chief drafts 
Then again we could make what is depth of the outside cores, made in the... Fhe chief havik iso made out a 
usually termed a solid pattern, which box shown in Fig. 2. The inside core, port of the entire force compares bis 
would have the outline of the outside of was molded in green sand with this, as i, elit these etets te Gin eek 
the casting by making one flange loos shown in the left of Fig. 3, by drawing rdinat nd is thus able to catch am 
The beading around the openings would up the pulley ring, as the ramming pro thine which looks Whe “fevoriion” of 
also have to be loose, in which case it’ ceeded, by the hook shown ceancietonn so that the oficial record is 
could be made of pattern metal The cores that were made in the box foi ; , i a ilies 
The pattern would be closed on the in Fig. 2 were then set around this cen eadings and example in each class: a 
p and bottom, and prints formed on it tral core, alternating one plain core with vorking form would be ruled up for as 
t center the central core or cores. The ne with the opening in The runner 
pattern would then need a core box for was made in one of these cores, as shown <r aE a , lta 
he center core in the right of Fig. 3, and in plan view mc, teh fram ctart to ee 
In this case I would make a box % of ‘ig. 4, and the riser was located in the S » desig ( " ndet 
e -circle, that extended back from the next core vathess alt Goal » alee fie y 
utside about 15 inches This would The whole was then secured by ram site: eed Matias a tail ace. ‘aad 
leave a space, 30 inches in diameter, to ming sand around the outside and it was an as drawings if req a. De 
be filled in with green sand after the cores ready to pour when the pouren and riset eve and tracers ra ee detail drawings 
were set, and would give the moldet had heen made rag ae eis 
good opportunity to carry his vents from oe we a 
these cores when filling the space Box For CENTRAL Cores ior] ' lary t] | - ' ‘. . 
sts \ will pe id 00 
This method enables the patternmaker If there had not been a suitable pulley per cent. fnan of that cl elie “4 
build a stronger pattern, and it requires” ;jng in stock. a core box. as shown in vives weekly rate man is getting 
special rigging in the foundry that Fig. 5, would have been provided. This devived from the nercentane total and 
would not usually be at hand in any well calls for eight cores to the circle. The aes tiie. i 
ipped shop, but it is the most costly, cores would thet have been stacked up 
time and material, in the pattern shop. with the joints over! ipping those of th ry ae a 
In this particular case there was not suf outside cores In ramming these up th i , co. J 
crent castings required to warrant the 
expense in the pattern shop, so it was — 
ssary to seek some other wa 
Core MoLpinG - ; 
The method known as core molding was = 2 42/686 : ¥ . 
adopted and proved more economical in C < 7 : = = : E = 5 
both the pattern shop and foundry, than & <"'é : = 
either of th two methods aforemen 
mentioned Designers ‘ 22 ’ , 100-35 00 
A core box was eis an deem. te Blank, John 40 %) .) = 10 ”) $27.00 $31.67 
plan and section in Fig. 2, of % the cir- eg > Ctengnees = = : 5 . ae see 20.00 ee oer 
cumference. To the left it is shown, as poi. peace el it Fee ips 
arranged for the four plain cores, and to ea, tam =~ x , 0 20 ~ = . . 7 ome 12.00) 13 80 


the right as arranged for the four cores 
that form the openings in the side of the FIG. 1. FORM FOR COMPARING ABILITY OF DRAFTSMAN 
casting. Pieces 1, 2 and 3 form this open -—- 


ing and when these are removed, piece 4 


kes their place and closes up the space, ramming should be carried up about ever oi ee ” = 
leaving the metal full lwo pieces 4 on both the outside and insid lhe lhe percentages here shown seem st 
are put in the side of the box as a track method adopted in making this casting ht for t pl where t re i 
for a sweep, which strikes the core off is applicable to m iny others, being modi ut probably othe flics would desire 
to this line. The box is then filled to ed, of course, to suit the form of casting lifferent relative values or a change in 


the top with molding sand, to bed the required and would prove that economy the headings, but, however used, it is more 
core on the plate while drying ind practicability may go hand in hand satisfactory than the arbitrary judgment 
\ pulley ring was found in stock, at least some of the time ne mar 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 











An Improvised Leveling Rig f tl frame overhead work can be leveled ward placed on the di shown, being lo 
with equal facility cated by a ring 1/16 inch thick (not 
: If the modified frame is provided with shown) on the lower half of the die, and 

\nyone who has had urgent use for a hooks, as shown in Fig. 2, it makes a very the center hole and slots punched. 
spirit-level when one was not at hand, or handy instrument for leveling shafting [he sections A are first machined to 
within borrowing distance, will appreciate Albany, N. Y .. the proper length and included angle and, 
the value of the makeshift herein de- being held together by a ring of suitable 
scribed size with set screws in the periphery, ar 
We are so accustomed to depend abso Die for Small Armature Work then — a Pus heeds a "B. 
lutely upon our modern tools and instru ——— \fter being tapped for enn os shown, 
ments that when without them we are at \ compound die, for repunching small they are mounted on the plate, turned to 
a loss to know what to do. At such times armature sheets, is shown by the sketch. fit the support ring C, and bored for the 

a slight acquaintance with the implements The sheets are first blanked on another center bushing D. 

of the ancients will often suggest a way die, the proper outside diameter, which in The die, as so far completed, is then 
out of the difficulty. this case is three inches. They are after- mounted on the index head of a milling 


machine and small holes drilled in the 
center of each of the slot radii after which 
counterbores of proper size are put 
through to remove the surplus. metal. 
, The die is then taken apart, the sections 
placed in milling fixtures and a formed 
cutter used to finish the outline. By this 
method one set of cutters is sufficient as 








most of the stock is removed by the drills 
and counterbores. 

The punches £ are turned in lengths for 
two, a shank on each end, milled on cen- 
ters with a formed cutter and then cut 





\\ yt 





in halves 
vi The punch and die are alined by four 





AN IMPROVISED LEVELING RIG 11-inch pins in the corners, the holes 


An excellent substitute for a spirit-level, 
the principle of which is older than the 
Pyramids of Ghizeh, may be improvised in 
a few moments from a few light strips of \ r 
wood, a bit of twine, and any convenient ( ( ( \ 
weight 

Make an A-shaped frame, Fig. 1, of a 
size suitable for the job, out of any light 























stuff. Have the cross-piece at about one 
quarter of the hight of the frame. From 
the apex of the frame suspend a weight 
sufficiently heavy to keep the twine taut 
he twine should be long enough to allow 
the weight to hang below the cross-piect 
f the frame. 
Stand the frame on something solid, 
bring the plumb-bob to rest, taking care 
that the line does not touch the cross-piec« 
but 1 ist free f it; mark 1 the ; ‘ : 
ross-piece where the line crosses it 1 ay: z 
Now r sition of the frame | GNA SS 
ki ( he legs placed wher: D E 4 
the nm va before — | é { ! g | 
ac ! { plu | li T ho ee. he ‘ | ‘ = 
* ae ee chuneie Ueten aunties te YY ) 7" | 
he plumb-line must HANG, Y | 
f e on a level , pL / iz 
; y i | Yv l 
1d a heavy weig ee Me > 
used the deerce of accuracy obtained wit! . Section B-B 
t] ( Is very satisfactory in oe ies imerican M “1 
deed. By slightly altering the construction IES FOR SMALL ARMATURE WORK 
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for these being shown in the blocks. The 
die is designed to be used on a press 
with a lower “knock-out,” the knock-out 
ring F being connected to the shedder 
pieces G by the pins H, giving a vertical 
movement of one-quarter inch. 

When the die is sharpened the ring 
should be held at the highest point to 
preserve this amount of movement. A 
die constructed on these lines has the ad- 
vantage over a solid die of being far easier 
to repair in case one of the sections should 
break, as the section can be removed and a 
new one substituted in a short time. When 
making the die it is advisable to make 
three or four extra sections to be used for 
repair purposes as the cost at that time 
will be small. 

The stripper plate / can be operated by 
means of rubber, or helical springs can 
be used, as shop conditions determine. 

The further construction of the punch 
and die is shown by the plans and cross- 
sectional views and requires no explana- 
tion 


Boston, Mass. J. E. May 





Tool for Laying Out Bolt Holes 


in a Circle 


The accompanying illustrations show a 
device for laying off circles for bolt holes 
and other purposes 

A and B, Fig. 1, are two arms, pivoted 
at C, and each provided with a scale, the 
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rOOL FOR I 


ones shown in the photograph being 
divided in inches and 
pieces D slide on these arms, each piece 
D being provided with a center punch 


mark clearly shown at the inner upper 


sixteenths. Two 




















\YING OUT 


BOLT HOLES IN A CIRCLE 


corner. Attached to one of the arms B 
is a sector E provided with holes in or 
der that the arm A may be located at 
different points by means of the pin F. 
In using this tool, set the sliding pieces 
D at the required radius, and swing the 
arm 4 out until the index on E indicates 
the number of spaces into which it is de 
sired to divide the circle. Drop the pin F 
into place, holding 4, B and F rigidly in 
position, and set your dividers to the two 
center punch marks on slicing pieces D 
his the chord for the re 
quired number of spaces on the circle of 


distance is 
the given radius. In practical operation 
this is used for determining the position of 
bolt holes. 


It is not necessary that the sector E 
should be curved as shown; it may be 
straight as in Fig. 2, the change in form 


heing compensated for by change in loca 
tion of the holes, or graduations on E 
Neither is it necessary that the scale on 
and B be in 

They can be 


inches or frac 
made if de 
to represent inches to any required 


the arms A 
tions thereof 
sired 
as for example, 6 inches on the 
scale to represent 1 foot actual dis- 
tance. When used in a pattern shop there 
would preferably be no scale at all, the 
distance of the sliding pieces DD from 
the center C being laid off with a single- 
shrink or double-shrink rule, as found de- 
sirable, thus giving the required chord be- 
tween the points on DD, with allowance 
for shrinkage. It is also evident that B 
and E could be made of the same flat 
plate, the arm 4 being a section of flat 
plate sliding thereon, but pivoted at the 
same point C 


scale, 
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[In actual practice, as in spacing the bolt 
holes for a cylinder, say, 60 inches in diam- 
eter, the center is often inaccessible, but 
the requisite number of divisions having 
been determined on and the distance be 
tween them transferred to the dividers by 
this tool, it is then possible to space the 
circumference of the cylinder with the di 
viders without bringing the setting instru- 
nent anywhere near the cylinder. 

Gustav J. Luck. 


West Allis, Wis 


Annealing Iron Castings 
like to hear, 
MACHINIST, of 


the 
cheapest 


I would through 
\ MERICAN the 
and best way of annealing small gray-iron 
castings. The method in practice in this 
locality is to pack the castings in boxes 
with charcoal or some filler and seal the 
boxes with clay, heating them in a fur- 
nace from 30 to 48 hours, then letting 
them cool with the furnace, the furnace 
maintaining a heat of about 1500 degrees. 


Erie, Penn. A. H. Sree. 





Some Difficult Machine Operations 
with Limited Facilities 


We 
3 
Ohio river and in the course of our work 


had a large amount of work for the 
Government improvements on the 


we struck some pretty ugly propositions 
Figs. 1 to 3 show one of 75 steel castings 
weighing 500 pounds which gave us th 
most trouble. There were two operations 
that required special tools, namely to bore 
oblong hole A Fig. 1 and to plane or mill 
the are B. Our shop equipment consisted 
of lathes, planer, shaper, universal radial 
and upright drills but we had no milling 
machine, 

drilled 
the bottom of the casting in a jig. It then 
went to 36-inch lathe to have the roller 


First we planed and_ then 


pin hole C bored. To do this the cross 
slide of the lathe was removed and a cast 


iron plate planed on top and also where it 


rested on wings of the carriage. This 
was bolted fast, the vertical distance 
from surface of this plate to centers of 


lathe being the same as the distance from 
bottom of the casting to center of the re 
The 
set on the plate and carefully alined to th 
\fter scribing the lo 


quired hole first casting was then 
required position 


cation of two of the drilled holes as far 


{_] , 


o 





‘y 
A [ —_ ( 
| i 
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apart as possible the casting was removed 
and the plate drilled, reamed, and short 
dowel pins inserted. This located all the 
castings for boring. We next machined the 
oblong hole A. This, as will be seen, is 
bored through both sides. For this opera- 
tion we made a boring bar like Fig. 2, 
also a sliding table for the radial drill, 
part of which can be seen in lower left 
hand corner of Fig. 4 

The means employed to set the cast- 
ing true with the bore steel } 
screwed into the top of the sliding table 


was a post 
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simply held to angle by small bolt and is 
all the clamping required. 

Fig. 3 shows the outline and method 
of machining the oblong hole, th 
the boring bar being shown 
section. A 1%-inch drill ts 
first run through both then 
the boring bar is placed in the machine, 
the pilot entered in the bushing at th 
bottom (see Fig. 4), the feed is put on 
and the cut run through both sides 1 
moving the crescent-shaped piece show: 
by dotted lines-in Fig. 3. The bar is the: 
withdrawn, the slide moved the 


pilot of 
In cross 
wings, 


opposite 
































[ | ij way and the cut repeated. After setting 
; | the stops for the first piece no further 
= SSS | SSS settings were required for subsequent 
 _—_——— y = ~ SSS . r - . . a2 i 
S pieces. We finished eight castings per day 
with this rig operated by a boy. 
oy 
) ) 
Li 
‘ - _ _— 
| t- 
A | 
} 
B 
a? 
= i oe Cc 
| 
/ ) EE 
/ -< 
/ we 
/ ie | +-- 
j 
j 
/ > | ' 
J ies 2 See Se 
<— Lord c 
‘re 16-11%, « _ ——€ - 
FIG. ¥. THE CASTING 
and square with the face of it, with a con- The boring bar is made to cut om 
ical collar on the bottom and one at the the end only. This was done to 
top, with a nut to force it into the hole in’ overcome lack of rigidity of the drill 
the casting. This sets the casting true by press. The angle on the end of the 


the bore. The post shows at the left of 
the boring bar in Fig. 4. The position 
of the oblong hole is laid out by the aid of 
a templet, which is located on the casting 
by the planed bottom and the bored hole. 
After the casting is placed on the post 
and the cones clamped with the nut, the 
work is swung around until the long axis 
of the oblong hole is parallel with the 
slide of the table. A small angle plate 
forms a fixed stop for the work; this is 

















+ 


cutter is to overcome any tendency to 
crowd the bar out of the hole. Fig. 5 
shows the portable arc shaper we made 
to plane the are on each side of the cast- 
ing. It was operated by a connecting rod 
and crank pin in the face plate of a 20 
inch lathe. This was used to plane one 
side as shown, then the casting was re 
versed on the support and other ‘side 
planed. In practice we found it best to 
finish one side of 15 or 20 castings, then 
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FIG 4. BORING THE OBLONG 


change to the other side. As will be seen, 
the tool swings shaft 
sliding fit in the bored hole and held solid 
a large nut at the other end Chis 


made it easy to get both sides uniform and 


on a which is a 


by 
to correct arc. It was not necessary to set 
the casting true with the lathe, as simply 
sliding the shaft through the bored hole 
and putting on the nut brought the tool 
into proper alinement with the work 
Vertical and horizontal slides permitted 
of feed We could 
heavier cut this than ou! 
21-inch shaper would pull. Th 
This was 


any depth cut and 


carry a on rig 
regular 
tool block swings at 


done to get the tool point in advance of 


an angle 


the slide without excessive overhang 

With this rig we could finish six or seven 
castings per day, and the fact that the 
Government inspector passed on every 
day's work without a kick is proof that 
the tools were all that could be desired. In 
fact the operator of this device considered 


he had : 


portable tool weighed 50 or 60 pounds 


i cinch while the job lasted. This 


complete. 
Claysville, Penn J 


M. KING 





Sprocket Cutter Grinding Machine 


Having a large number of sprocket cut 
ters to keep sharp and no means of grind 
ing them quickly and accurately, the spe 
cial attachment here described was de 
signed to meet the needs of the work. 

When a large cutter is sharpened on 
an ordinary grinder it is necessary to set 
the cutter three times, once to grind across 
the point of the teeth, and once to sharpen 
each edge which cannot be reached by the 
first setting 

The drawing shows a scheme which will 
allow a cutter to be ground radially and 
the whole cutting edge sharpened at one 
It also provides a means for in 
thus 


setting. 


dexing the cutter accurately and 


keeps the sprocket cutter teeth the same 





HOLE 


length all the teeth cut equally 
| 


and this lessens the chance 


He NC 
f breaking a 
tooth. 

In laying out the 
to pick out the largest cutter in stock and 
make the yoke )’ 


fixture care was taken 


wide enough to accom 


modate it This also determined the 
length of the base B, which was made to 
slide in the slotted grinder tabl The 
taper stud 7 fitted into the yoke and was 


provided with a square shoulder YX to ac 
curately locate the index plate Phe 
split bushing 4 was made to fit the hole in 
the cutters, and by tightening the nut the 
cutter can be locked to the stud he 
stop S, shown in the top view, worked 


into the notches in the index plate 7, mak 
means of indexing the work 
An index plate had to be 
cutter having a different 
When cutters of odd 
are ground it is necessary to shift the stop 
the 


ing an easy 
for each 
teeth 


teeth 


made 
number of 
an number of 


S radially circular projection / 
until the 


the teeth in the cutter is reached 


on 
position conforming to 
Then it 


correct 


is clamped in position. 
At the left end of the fixture is shown 


a worm wheel which provides an easy 
method of rotating the cutter from posi 
tion I to position 2 and 3 and grinding 


the whole cutting edge 
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method of « perating 
utter the stud 7 and li 


of the tooth with the index 


| he 


to 


having radi: 
| he 


easily done by 


on the index plat 
ted forward 
table 


operations 


fe d 


rotated, the 
ll dexed, and the 


time of grinding its reduce 


the time originally « 


job 


xture 


more iccurate 


Phe 


grinding all 


Sani may 
forms < 


the 
i\ ulabl tora 


other 


and by providing req 


! Is made 


work G. & 











grinder 


msumed, and a 








s to attach the 
ne up the edge 
plate. This ts 
il lines marked 
table is 


to the right position, the tooth 


back, 


the sprocket 
| he 
third 


repeated 
d to on 


much 


obtained 


be used for 


f gear cutters, 


uisite bushings 


wide varietv of 


Myers 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Annealing Air Hardening Steel for 
Drawing Dies 


277 of the AMERICAN MACHIN- 


Kader asks how 


On page 
Is R 


ening steel for drawing die. 


I anneal air-hard 
| he 


ising we buy from the manufacturer 


steel we 
are 
annealed; it can be bought at an advance 
of about one cent per pound for annealing. 

\ir-hardening steel that has been hard- 
or has not been annealed, I anneal 
Cut the pieces 


ened. 


in the following manner 
as near to the required size as possible at 
a piece of pipe of a 


it with a 


the forge; provide 
convenient length to handle; fit 
in one cap drill 


the 


scre wed cap on each end; 


a small vent hole; screw one 
pipe; then fill in 
for about 2 inches; 


steel, keeping it away from the pipe and 


cap on 
some burned bone, say 


then put in a piece of 


filling around and over it with bone; then 
another piece until I have all the pieces 


in or the pipe full. I then screw on the 
cap and it is ready for the furnace. If 
burned bone is not at hand use dried 
sand, or coal ashes and salt \bout one 
part of salt to ten of ashes will anneal 
very soft if properly heated, but some- 


times it leaves a hard scale over the steel 


When properly packed put the pipe in a 


muffle or furnace and heat it to about 
1200 or 1500 degrees, Fahrenheit, a 
bright red, and let it heat long enough 
to insure heating through thoroughly. | 
use a hard-coal muffle and heat a 5-inch 
pipe five to six hours, with the furnac« 
maintaining a heat of about 1500 de 


Fahrenheit I then draw the 


a box of 


pipe 
having 


grees, 


and bury it in lime, 


about six inches of lime around the pipe, 


or if possible I let it stay in the furnace 


and cool down with it The furnace is 
charged every second day and I manage 
to get my steel in so it cools with the 
furnac: 

I do not know of any cheap and easy 
way to anneal air-hardening steel. I would 
like to hear from anvone who does 

I have the best results, when making 
drawing dies, by cutting the blanks from 


the end of bars, getting a bar large enough 


in diameter to make the blank, so as to get 


the grain of the steel running parallel 
with the work. The die stays smooth lon 
ger, and | believe will take a higher polish. 


The oil we are using is an oil put up by 
the Standard Oil Company and known as 
I believe it is 


] 


mineral lard oil a mineral 


oil containing a high percentage of fiber 
oils. It adheres well to the work and is 
not expensive. 


Erie, Penn AH. Steer 


Flattening Punched Blanks 


| quite agree with L. F. C. George on 
page 29. There should be no difficulty in 
getting flat blanks from flat stock if the 
punch and die are kept perfectly flat, but 
you cannot get flat punchings from the 
coil, even if you use spring strippers and 
spring ejectors unless the material is soft. 

I have found some difficulty in striking 
a flat blow on large blanks owing to the 
presses being out of square (the bed 
with the slide) having, in many instances, 
to pack one side of the bottom block. I 
have successfully overcome this by mak- 
flattening the 

It is a “cup and ball flattener,” 


ing a tool, as shown in 


line cut 
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FLATTENING PUNCHED BLANKS 


the punch adjusting itself to the bottom 


die when the blow is struck 

The blank required to be flattened is 
0.060x4x6 inches. In order to strike a 
flat blow over a surface this size you 


can easily see that the faces of punch and 


die must be 


in perfect alinement, other- 
wise you will find your blank several thou 
sandths thinner on one side than the other 

A is the ball fitting the 
B is the keep ring supporting the top flat- 
The two spiral 


socket in C. 
tener C by two screws. 
springs are put in to stop all rattle, free- 
dem being given in the holes to allow the 
flattener to adjust itself readily. It is not 
necessary to show the bottom flattener, as 
that is an ordinary flat block. 

Joun S. HAMILTON 


Glasgow, Scotland 


FOR THESE 


ALSO 


Another Method of Graduating 
Tailstocks 


I have noticed considerable discussion 
in your paper lately about marking the 
tailstocks of lathes so that their centers 
can be quickly and accurately brought in 
line with the headstock centers. We have 
a simple and accurate way of doing this. 
To get the tailstock center in line with 
the headstock center we take a piece of 
round stock as long as the lathe will take 
between centers, carefully center each end 
of it, place it between centers and turn off 
the which the tailstock center 
for one inch, taking just enough stock off 
Then we clamp a tool in 


end is on 
to clean it up. 
the tool post which has a rounded point 
which is fed up by the crossslide until a 
piece of thin, stiff paper which is used as 
a feeler slips stiffly between it and the 
turned off portion of the shaft. 

The crossslide is left in this position. 
Then remove the shaft and feed the car- 
riage up toward the headstock until it is 
nearly opposite the headstock center ; place 
the shaft on the centers again, but reverse 
it so that the turned portion is on the 
headstock round-pointed 
tool opposite it 
tween this point and the turned off portion 
of the shaft. If the feeler fits the same here 
at the tailstock end it shows the 
centers are parallel to the ways; if it fits 
tighter it shows that the tailstock center 
is too far toward the front of the lathe; 


center with the 
Try the paper feeler be- 


as it did 


tailstock center is too 
By re 


ii it fits looser the 
far toward the back of the lathe 
peated tests as above the tail center is set 


in line 
Now to mark the tailstock, nick it in 
back where the upper and lower por 


tions come together in the usual way, after 
seeing that both adjusting screws are up 


tight. Then make a scribe or light chisel 
mark along the tops of threads of each 
of these and a mark in the side of the 


tailstock to coincide with these marks on 
the threads of the this way 
you have a rough micrometer adjustment, 
as the nicks in the back of the headstock 


screws In 


will show approximately when the center 
has been brought to the correct position 
and by adjusting the their 
marks coincide with those on the tailstock 


screws SO 


a close adjustment is secured. 

I think this is a better and cheaper way 
of marking a tailstock than any that I 
have noticed so far. 


Govans, Md F. E. Fick. 
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Ways of Hunting a Job Present Practice in Drafting-room ™¢thod, however, ts that by telereee 


, the draw1 ‘ y list ot draw 
aaaena Conventions at d itions cove! 
aa tside w can tell 
Mr. Osborne's observations at page 204 Ing t 
remind me of several instances along that saa ; ce ! I 
é : Referring to Entropy irticl m page may KE OW. Fis 
line which came to my notice through a la 
“7 og, 1S not the glos SI 2 cm - — 
friend, and tend to show that there ar 
I Ireq ntly ( ‘ st 1 ak St 


as many diversities and knacks about job 


hunting as in any other sphere of activity 


A certain large machine works in Phila put back on the clot " I Ing Wwitl 
delphia maintains an office especially to P Iverized pumic tated \MEI | ' t © abt 
employ help. This place is closed after CAN MACHINIST sot years ago tith I] » mi the article published 
a set hour every morning, and the un \s to changing tracings [he systen some months lescribing an elaborate 
initiated who are seeking employment of numbering drawings may provide for electrical equipment, talled in a large 
so’ mnly file away until the next day. The the addition of a lett very tin 1 tra machi for t purp f detect 


works is surrounded by a high fence, the 





passing of which would appear almost im 
possible However, if one is wise and 
hangs around one of the large entrance: 
gates where the freight goes in and out, 


he can slip past the gateman either behind 


or on a dray, and once inside can pursu 
the quest for work with much more chance 


of getting it than by waiting at the offic 





The procedure after passing the gate 1s 
to successively hunt out each of the ma 
chine, fitting and erecting foremen and 
apply for a job. If one of them should 
be in need of a man, and he likes yout 
general make-up, vou will be given a trial 
This way of hiring men probably obtains 
ise of a natural desire on the part of 
the foremen concerned to do their own 
hiring, instead of letting a clerk in the 
office shove anvone who calls himself 
machimist onto then 

One other good point about this self 
installed and automatic system is the fact 


that only men who are determined to get 


a job if there is one “going,” and have 
grit and horse-sense enough to pass the 
gate ever reach the foremen This weeds 
out the large majority of careless job 
hunters who float about looking for some 


thing easy 
\n advertisement once appeared in the 
| 


paper for two machinists, and about 15 


or 16 men answered hey crowded into 
a small room to await the pleasure of the 
person in charge of the hiring. Just be 


fore he came in two men of the same 





general appearance as those already in 











the room entered by the same door as 





they and stood at the back of the rest Vs NT FOR RECORDING TIMI CI HA: iene 
Although no one in the room had removed 
his hat, these two immediately did so, and jyg is changed. Tl t rigil draw y ‘ unprodu 
just then the manager entered the other ing number may be 999; when chang 1 tive tn 1s 
end of the room, and glancing quickly pymber may be ogo-A \ second chang nd t expensive to pernut it 
over the crowd, signaled those two to step may be indicated \ 
up. This they did and were quickly hired ellati if the lrawing fu 
and put to work, while the rest were al d adding catalog recoré ( 
l wed to go of the dr wing wi y wl ‘ th 
So it goes! One man may be just as were. and the date of ne them may , ine 
good or better at his trade than another. indicated by wt 
and yet that other by the judicious use of fter the lett 
a littke common courtesy will land a job erasure f letters used in = making \ 
nine times out of ten as compared to the further changes. the drawing will bear its riginall 
one who ts so sure that he is as good as a rid and fore! 1 n tell t but vl ! lined t I . 
the best that he acts in a way the real “are vhether tl lueprint shows “that lit vil it 
“best” could not act , t ‘ mal 
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including interest on investment, up-keep, 
and the supply of record cards. So small 
an increase as this in overhead charges 
would surely be more than offset by the 
increased earnings of machine to 
which such a device would be likely to be 
The working parts of the instru- 
ment are inclosed in a substantial brass 
case about 4% diameter, by 
which they are protected from dirt and 
injury. The essential parts are a clock 
movement, which rotates the record card 
at a uniform rate, and a train of gearing, 
driven from the machine, which operates 
not necessary 


any 


applied. 


inches in 


a punching device. It is 
that the instrument be driven at a constant 
speed, as a range of speed from zero to 
1000 turns per minute is already 
This feature would be an 


about 
provided for. 
advantage, in that 
for instance, a 


machines as 
of speeds 


for such 


a lathe, table 
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as four per minute. The punchings in the 
card indicate the working time, and the 
blank spaces show the idle time in hours 
and minutes. A card may be used for a 
day’s run, or a separate card may be 
placed for each job, keeping time for the 
whole day, or for each job separately. 
Blank spaces on the back of the card at 
the center provide for the job number, 
and a small amount of other information. 
The cards may be readily placed on file, 
and so furnish means of comparison be- 
tween old and new methods. The only 
attention required is to wind the clock 
each day, and insert a new card, which 
takes only a moment for each instrument. 
The instrument is small enough to be 
mounted directly on the machine, and may 
be driven either by belt or gearing. 

The illustration, Fig. 1, shows the re- 
cording instrument attached to a Pratt & 


FIG. 2. SPECIMEN DIAL FROM RECORDING INSTRU MENT 


could easily be prepared that would show 
whether the proper speed was being used 
for a given diameter of work, the record 
being readable while the machine is in 
motion. 

The record is made by punching a cir- 
cular card at frequent intervals, with a 
pointed stylus. This record cannot be 
erased, and it would be almost impossible 
to falsify the record by punching by hand 
without immediate detection. The sur- 
face of the card is divided by circular lines 
into hours, and by 
radial lines into spaces representing min- 


spaces representing 


Spaces are provided for a continu- 
The stylus starts at 


utes. 
ous run of 12 hours 
the outer edge of the card, and moves 
one space toward the center every hour. 
The card makes one complete rotation 
every hour. The punchings vary in spac- 
ing according to the speed of the driving 
mechanism, and may be as close together 


Whitney hand-screw machine. The in- 
strument itself was screwed to a con- 
venient post at the rear of the machine; 
the drive in this small 
grooved pulley and a piece of cotton cord 
for a belt. A very simple arrangement, 
but filling every requirement.. 

At the time of taking the photograph 
for the half-tone the clock indicated 55 
minutes past 2. The minutes are read 
on the edge of the central disk against the 
pointer at the top of the face, and the 
hour showing through the small opening 
at the base of the pointer. The radial 
lines for the minute divisions show with 
a heavier line every five minutes. The cir- 
cular lines for the hour divisions also 
show plainly. 

A sample record card is shown, Fig. 2, 
that was taken from this machine. The 
recording dial or card is rotated in the 
same direction as the hands of a clock. 


case is by a 
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Therefore to read the record, begin at the 
outer edge and read _ contraclockwise 
toward the center. This record shows the 
first puncture at 57 minutes past the hour, 
then an uninterrupted run of half an hour 
when a stop of three minutes was made. 
The next puncture is at 31% minutes past 
the hour, with another run of 29 minutes, 
again a stop of three minutes; a further 
run of 27% minutes brought the comple- 
tion of this job. 

There is then a space of 35 minutes that 
is blank except for one or two punctures 
at intervals, which show where trial cuts 
were made in setting up for another job 
After the setting up the work goes on with 
but few stops, as shown by the line of 
punctures. The punctures are now closer 
together indicating a higher spindle speed, 
and so a smaller diameter of stock, or in 
some cases, stock that can be run at a 
higher speed. Any change of conditions 
then that permits increased speed on a 
particular piece of work shows at once, 
so that a comparison between any two lots 
of the same piece is easily made. The 
same thing is true, in general, in the appli- 
cation to other machines. The idle time 
is always clearly shown, also the changes 
in speed during the working time. 

Springfield, Mass. F. H. Bu arp. 





Cutters with Inserted Helical 
Blades 


William H. Taylor in his article about 
new high-speed milling cutters on page 
is wrong in stating that George Bechtol 
was the first who made milling cutters «of 
this type with inserted blades. 

Cutters of the type and sizes described. 
helical blades were mack 
about as early as 1884-5 by Friedrich 
Wannieck, mechanical engineer and pri 
prietor of the well known steam engin 
and machine works at Briinn. He made 
and used these cutters with great success 
for his own manufacturing purposes. His 
present address is Mohlstr. No. 32, Mun- 
ich. 

The “Erste Briinner Maschinen-Fabriks- 
Gesellschaft,” which comprises now the 
former “Wannieck Works,” will certainly 
be able to give further details about the 
matter. 

Bielefeld, Germany. 


with inserted 


Ernst REIN. 





Annealing and Hardening Steel 


In response to the query on the above 
subject at page 277 I submit the method 
I have used. Heat the steel to a bright 
red and pack in any good nonconductor of 
heat (I have used soft-coal soot, but fine, 
dry lime or ashes will do just as well, I 
am told) and allow to cool very slowly. 
The slower the cooling the better the job 
seems to be. 


New York. E. A. Drxte. 











March 25, 19009. 


Accurate Planing to Avoid 
Unnecessary Scraping 


At page 683, Vol. 31, Part 2, L. F. 
C. George ventures a few remarks on 
accurate planing and, as an ‘old planer 
hand I may be able to .help him out. 
Apparently his principal trouble is caused 
by deflection owing to the elasticity 
of the castings handled. Taking the 


AMERICAN MACHINIST 


In speaking of the natural position of a 
casting, it 1s assumed that Mr. George 
means the position of the casting when 
lying, say, on the surface slab and sup 
ported at those points on which it will 
finally rest. 

With the casting roughed out entirely so 
that practically no more physical deforma 
tion will take place as the result of ma- 
chining, and before the finishing planing 
it should be tried on the surface slab for 

















FIG, 3 
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TESTING LONG LATHE BED FOR SPRING 


two castings, one of which has been ex- 
posed outside in the yard to all kinds of 
weather, say, for six months and the 
other fresh from the foundry a couple of 
days old, which has cooled down, to the 
atmospheric temperature meanwhile, and 
set up these castings, plane them in ex- 
actly the same manner, allowing for de- 
flection and deformation of the casting 
caused by machining and we obtain prac- 
tically the same results. 

Mr. George speaks of pulling the cast 
ings down 1/32 inch at both ends when 


i Work 





FIG. 5. TAPER GAGE 

planing to get them reasonably straight, 
whereas they would come out 1/32 inch 
hollow or low in the center when planed 
in their natural position; this would have 
the opposite effect to that desired, seeing 
that if the castings were planed and were 
1/32 inch hollow in the center, then the 
ends allowed to spring up the 1/32 inch 
pulled down when setting, making the de- 
fect 1/16 inch altogether, so that it ap- 
pears this should read packed up at both 
ends 1/32 inch. This would neutralize the 
defect of 1/32 inch already existing, prob- 
ably in the machine, the result being a 
casting reasonably straight. 





deflection. This in some castings is con- 
siderable and the amount may be ascer 
tained in the following manner: First 
support entire weight of casting at the 
two extremes as in Fig. 1, which will cause 
the center of the casting to drop if it is 
not perfectly rigid in itself. Strike a line 
with the surface-gage at the ends and 
along the center as in Fig. 2 until the 
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tion repeated the result in many cases will 
be different and vet each time the casting 
is in a natural position. 


. 


Take for example a lathe bed 20 feet 
long, which is not rigid enough to prevent 
deflection when supported at the cente 
the two extremities. Having perform 
all operations likely to cause any physical 
deformation or change of structure, pr 
ceed as follows: First find approximately 
the amount of deflection, set up the bed 
on the surface slab, supporting it at the 
same points as it will rest on in its fina 
position. Then fix the five pieces, Fig 
to a machined face if possible, the faces ( 
being parallel to the surface slab, testing 
them for accuracy with a dial indicator, o1 
if this is not available, with the straight 
edge and surface-gage. The next thing is 
to see that the bed is in alinement, whi 
can be done by fixing the pieces, Fig. 4 
right angles to the base setting them in 
the same manner If a right-angled su 
face slab of sufficient dimensions is n 
available, the faces D can be set withi 
very close limits with a. straight-edg 
The bed should now be set on the plane: 
table and supported in the same way 
with any additional supports which may b 
recessary to prevent deflection of th 
planer table when overhanging its own 
bed The pieces fixed to the bed to b 
planed are now set in line from the tool 
box with the indicator or the taper gage 
Fig. 5, slipped under a parting or othe: 
square-nosed tool as shown. The readings 
being 0.002 inch it will be seen that b 
this means very good results may be ob 
tained. When set in this manner it will 
be found that even with a machine whicl 
has small defects in the way of alinement 
a casting which is flexible may be plane 


nearly as true as the surface-slab on whi 
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FIG. 6. FOLDING WEDGE SHIM 


casting just touches the end supports, all 
the weight being relieved. Test with the 
surface-gage to see that the ends have not 
been raised any, then strike a second line 
at the center. In some cases with a cast- 
ing 20 feet long the two center lines will 
be 0.25 inch apart so that it may be said 
that the deflection is 0.125 inch. This is 
only an approximation and while it is good 
enough for a great many purposes it is 
not good enough for precision work, for if 
the casting is turned over and the opera- 


it was set before planing; in any case th 
troubles caused by flexibility will b: 
eliminated if the necessary care is ex 
ercised in setting it 

In the bolting down of work on the 
planer Mr. George’s practice varies con 
siderably from my own experience. Cer 
tainly many planer tables can be sprung 
by careless bolting down, but that should 
not prevent the planer hand from securing 
the work as rigidly as possible to the 
table. First stop the work so that it can 








not move in a lateral direction even with 


bolts, then using as few bolts as 


out the 


possible pull the casting down tightly 
without springing, making the work and 
table resemble one piece, care being taken 
to have the bolts close to the work and 
t extend the base of the packing pieces 


so as to touch the bolt and cover as much of 
] 


thre urface of the table as can be spared 


When bolting down, shims of the fold 
ing-wedge type, lig. 6, should be used, so 
that if the dial indicator or taper gage 


show that the work is being sprung down, 
the bolt of the 
tightened and the 


folding wedge can be 
work raised to its nor- 
mal position GeorGE BILHAM 
Woolwich, England 


Recalescence Point in Hardening 
Tools 


W. Osborne's article on page 215 of the 
MACHINIST, brought forth 
regard to the critical or 
steel, which are 
heat. While 


new ideas to some, they are to 


\ MERICAN 
some facts in 
recalescence 


points of 


non-magnetic and absorb 
these are 
thers new only in name, as was evidently 
the hardeners that 
that 


hardening heat 


the case with expert 


Mr. Osborne refers to as_ stating 


the could tell 


plece ot steel 


what the 


ofa was, even if they did 


not know the carbon contents, and it is 


hard to give an intelligent reason for this 


claim, even though it 1s true 
[ sometimes imagine that it 1s possible 
t ee to a considerable de pth into a block 


steel when it has reached the absorp 


tion point, and | am able to tell when 
ster s reached the proper hardening 
this way \s near as I could 

nvone how to look for this heat, 

ld he watch the steel very closely 
continuously), and when it arrives 

heat that looks clear and clean,’ al 

st a transparent heat, then you have 
the steel at the absorption heat. This is 


precisely what the experts have been do- 


ing for years, without the aid of the 


pyvrometer 


| have often shown this heat to me 


chanics at 


d invariably all they could say 


was, that it is a pretty heat. Therefore 


convinced, that it is almost impos 


to describe the heat so that anyone 
ld take a piece of steel and get the 

pl ise heat without the aid of the py 
With this instrument an inexperienced 
will not be able to get the proper 
ny other piece, than the one 
connected with the pyrometer. There- 
fore, I do not see how science will be 
hle to produce anything that will tell the 
xperienced man when the steel is being 
per nd when it arrives at 
{ | heat for hardening. If we 


temperature of 
each pi then anyone could heat the 
tool with a 


to take the 


for hardening any giver 


given carbon content, etc 
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Now let us see what would happen if 
we had the positive information that Mr. 
We would go to one 

open-hearth 


Osborne asks for? 

shop and find them 
steel, another would be using crucible, the 
One 


using 


other bessemer, and another basic. 
shop would have a reamer to harden, the 
other a trimming die, another a drop-ham- 
another a 


another a tap, and 


All of these would be of 


mer die, 
milling cutter 
a different 
tent. Let us consider that the proper heat 
for the drop-hammer dies is 15 degrees 
above the recalescence point. Would it 
be the proper heat for the milling cutter? 
No, it would not, as it is sometimes neces- 


size, shape and carbon con- 


sary to heat tools more than 25 degrees 
beyond the recalescence point to get the 
desired results 

We may be able to produce some work 
on the automatic machine, but it is, and 
always will be, necessary to have a ma- 
chinist somewhere in calling, to arrange 
the machine for the operator. It will also 


always be to have someone 
who knows some of the non-explainable 


wherever 


necessary 


mysteries of hardening. steel, 


there is a variety of tools to be hardened. 


lf Mr. Osborne had said that he had 
an embossing die 3 inches in diameter, 
I inches high, and that the impression 
had to stand a pressure of 600,000 


pounds on a space ™% inch square, and the 
unpression must be in as good a condition 
was previous to 


after hardening, as it 


hardening; then I would say this, heat 
recalescence 


the heat to at 


the point 1s 


slowly, until 


reached, then raise least 


15 degrees above this point 
tools on which it is 


There are many 


results when 


the 


impossible to get the best 


within 25 degrees of re- 
As an example of this, 


This is something that 


working 
calescence point 
let us take a file 
is in use in every shop and we all know 
when we have a good one. Now it would 
hardly seem necessary, or even reasonable, 
a certain tooth 


to heat a 12-inch file with 


to 50 degrees more than we would a 6-inch 


file having a different tooth; but this 
seems to be what must be done 

The best file cutter I have ever met 
has a particular heat for each file and 


nothing but this heat would do. In order 
a demonstration of this heat it will 
to take a few 


out files of different lengths and cuts, and 


to get 


only be necessary worn 


break them to see the grain. It is best not 
to use more than three different cuts when 


breaking a dozen files, and it 1s better not 


to use more than two different cuts, as the 
comparison of the grain is easier to note 

While there are many things that seem 
mysterious in the heat-treating of steel, 
there is but litthe more mystery in being 
able to see the recalescence point of steel, 


than there is in being able to determine a 


driving fit with the use of calipers. The 
micrometer makes it easier, or enables the 
skilled machinist to be sure. So it is 


with the hardener and the pyrometer, as 
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this enables him to be sure that he has 
the proper heat, and that his eyes are not 


misleading him. 

To produce the proper grain Mr. Os 
borne states that it is the custom of ex- 
perts to say, “the proper heat to harden 
steel is at the lowest possible hardening 


heat.” This applies only to some tools 
In fact there are more tools hardened 
from 25 degrees above the recalescence 


point than there are at this point. Then 
again, as to whether it is better to allow 
the entire piece to come to the recales 
ccnce point, I will say that it depends en- 
tirely on what the tool is and what it is 
to be used for. If it is something in 
which the distortion is of vital importance, 
then it is a mistake to get the piece hot 
to the center 

1 am advocating un- 
do not 


enough to harden 


Some might say 
not, as I 
On some tools 
I believe in little heat as is 
possible, otherwise we would be liable to 
do not 


even heating, but I am 
believe in uneven heating. 


having as 


lose the piece from distortion. | 
advocate this heat for any cutting tool 
where it is possible to use more heat, for 
we cannot get as good results from a 
tool hardened at the extreme low heat as 
we would to heat them beyond this. It 
is also absolutely necessary at times to 
heat higher than we want for quenching, 
in order to have the desired heat when the 
tool or die has been partly dipped, sO as 
to control the distortion. 

There several elements that enter 
into or govern the heat a tool shall have 


The first is, to 


are 


previous to the quenching. 
what heat can the tool be heated and im 
mersed with safety? This comes ahead of 


all other desired results. The next is 
what amount of heat will be lost before 
the tool can be gotten into the water; 


and the last, but not least, is how much 
distortion will the tool stand and still be 
kept within the limits as to size? Many 
times not more than 0.0001 inch per inch is 
allowed before the piece would be worth 
less. All of the above must be cared for 
in the heating, and they are no uncom- 
mon occurrences in the handling of deli- 
cate dies and tools. 


Davenport, Towa. JaAMEs STEEL. 





Chalking Tracing Cloth 


very little while I réad an article in 
the AMERICAN MACcHINIsT, telling how to 
chalk tracing cloth I worked over 
drawing board for ten years, and at first. 
like all draftsmen, chalked the cloth, 
dirty, dusty operation. I was much r 
jeiced and relieved when a fellow drafts 


man told me to rub the tracing cloth with 


a piece of chamois skin. This practi 
I have since followed, having no trouble 
even on coldest days in getting ink to 


flow, and avoiding chalk dust all over the 
room, and grit in my pen. Tell your men 


a ten-cent piece of chamois skin 
Philadelphia, Penn CLP 


oO get 
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Some Tests Made with Blue Chip 
High Speed Steel 


SpEcIAL CORRESPONDENCE 


A demonstration of some of the cutting 
qualities of Blue Chip high-speed steel was 
recently given in Worcester, Mass., by the 
Boston branch of Wheelock, Lovejoy & 
Co. The cutting tests were made on a 
Powell planer and a Lo-swing lathe. The 
material which was cut consisted of carbon 
steel with different carbon contents and 
cast iron, and some very interesting re- 
sults were obtained. 

[he company also exhibited some of 
their steels, as well as tools which were 
made from these steels. One interesting 
thing that was shown was a piece of steel 
from which it is claimed 80,000,000 hack- 
aws are made annually in this country. 
Another was the roll of cold-rolled rib- 
bon steel which is used for making band 
aws. This coil was over 300 feet long. 
\ metal-cutting saw was also shown that 
was 28 inches-in diameter and 3/16 inch 
thick 
ial process, right to the center hole of the 
saw \ 26-inch saw of this kind is used 
their Boston 
for cutting up their 
steel, and this is run at a speed of about 


These saws are hardened by a spe 


this company in ware 


rooms high-speed 
95 feet per minute at the periphery of the 
Saw 


The company also exhibited samples of 


its special brands of “Hy-ten-sil,” “Non 
sinkable” and “Nonshrinkable” steel. Th 
last two named are steels that are used 


very largely by jewelry manufacture 


TESTS ON THE PoWELL PLANER 


[he 


planer 


Powell high speed 
the 
owing to the fact that the speed can be 
It has 


variation of cutting speed of from 30 


accelerating 


was used for making tests, 


chang.d while the tool is cutting 


to 140 feet per minute; it accelerates from 
30 to 60 feet and from 70 to 140 feet per 
The work 
s usually started at the lower speed, and 
after the tool has the 
about 1 the then 
to the high speed. 


minute, while it is in operation 


work 
shifted 


gone into 


inch machine is 

Che first test conducted on this machine 
was on an open-hearth 0.25-per cent. car 
hon steel that was 3'4x6 inches and 5 feet 
long. This was run at 30 feet per minute 
n slow speed, accelerating it to 70 feet 
per minute while cutting. At low speed 
with ™% inch depth of cut and 1/16 inch 
reed there was removed 3% cubic inches 
f metal per minute, and the tool was in 
rst-class condition at the end of six hours’ 
nstant running. When this speed was 
feet minute on 
peed and 140 feet per minute on acceler 
ited speed while cutting, the cutting depth 


increased to 70 per low 


f the tool was reduced to % inch and the 
feed increased 


inches of 


to 3/32 


inch; 74 cubic 


metal was then removed per 
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minute and the tool after a day’s run did 
not show wear enough to warrant grind- 
ing. The tool used was 1x1% inches, 
hardened at white heat, and cooled in an 
air blast. 

The second test was on O. H. 0.75-per 
cent. carbon die blocks 8x9%x11 inches, 
two blocks being placed on the flap at the 
same time to facilitate the accelerating de- 
vice on the planer. The depth of cut was 
14 inch, with 1/16 inch feed running at 140 
feet per minute. The Blue Chip steel ran 
all day without regrinding and looked at 
the end of the day as though it would run 
indefinitely. These chips were red hot at 
the end of the cut and the tool was at a 
low red heat. 

The third test was on a block of the 
ordinary cast iron and the tool was run 
under all the different speeds of which the 
planer was capable. Cuts were taken from 
44 to % inch deep, with from 1/16 to 
3/16 inch feed, and the speed was varied 
from 30 to 140 feet per minute. The stock 
removed averaged 10 pounds per minute. 
The run for the week 
without regrinding. The amount of stock 
the 
‘hips removed were not only figured out, 


tool was whole 


removed seemed so impossible that 
but they were actually weighed. 

All of the tools used for the above tests 
were made from 1Ix1™%-inch steel, heated 
to a white heat, and then cooled by an air 
blast 
MI ADE 


TESTS IN Lo-SwinGc LATHE 


diameter 
feet long were used in the first three 
tests in the Lo-swing lathe. 


Cast-iron bars 3% inches in 


and 4 


In the first test a depth of cut of % 
nch, feed 70 per inch, and a speed of 86 
The tool was 
six hours and did not 


feet per minute was used 
run fot show the 
least wear, which might lead one to be- 
lieve that on cast iron of this quality, not 
running in blow holes or sand streaks, it 
would last altogether too long from the 
steelmakers’ point of view 

lhe second test was removing a %-inch 
depth of cut, 12 feed, at 130 feet per min 
ute. The chips fell off red hot, but this 
made no the 
point of the tool, which was grcund with 


perceivable difference on 


This is a remark- 
able result and it is doubtful if the per- 


15 degrees of clearance. 


formance could be equaled if there was 
any difference in the quality of the cast 
iron. The tool run at rate all 
A speed of 150 feet per minute was 


was this 
day. 
next tried at the same feed, and % inch 
of metal was removed after the first cut 
had taken off the bar. 
the travel of the carriage 28 inches per 
minute, and the tool ran about 10 minutes 
without ary apparent impairment of the 
cutting edge. 

The third test was on O. H. 0.25-carbon 


been This made 


bar steel, and the tool stood up under all 
the different conditions up to the capacity 
of the power behind the machine. When 


run feed, 


from '@ inch depth of cut, 12 
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and 110 revolutions per minute to % inch 
depth of cut, 20 feed and 50 revolutions 
per minute, the chips came off of the ma- 
chine red hot and sparks flew in all direc- 
tions. The point of the tool was heated to 
a low red and this made absolutely no 
impairment on the keen cutting edge. The 
tool used was 34-inch square. The most 
remarkable point of this test was the fact 
that although the friction of the cut 
created an enormous heat, there was not 
the least tendency of the temper in the 
tool, drawing sufficiently to break it down, 
although it was red hot. 

The fourth test was made on O. H. 
0.55-carbon steel, that was not as well an- 
nealed as a test of this kind should war- 
rant. The depth of cut was % inch, with 
50 feed, running at 50 feet per minute. 
Spiral chips were made during the day’s 
run from 4 to 6 inches in diameter and 
When the tool was taken 
out after a hours’ run there was a 
piece of metal % inch high and 1/16 inch 
thick welded on the hot cutting edge of 
the tool, but the keen cutting edge still 
remained. The cutting side of the chips, 
taken off, were so bright that they had a 
mirror-like appearance. 

The fifth and last test during this run 
was made on Sterling 0.90- to I-per cent 
carbon-tool steel, single annealed. This 
was run at the same feed and the sanx 
speed as the above tests, but the heat 
generated from the friction was 
great as on the O. H. steel, and the tools 
did not become as hot when ground at 
the same angle of clearance. The above 
steels were also tried at from 75 to 185 
revolutions per minute, with feeds vary- 
ing from 50 to 15 revolutions per inch, 
and cuts varying in depth according to the 
capacity of the machine. The results on 
these were in proportion to the feeds and 


20 inches long. 
SIX 


not as 


speeds used. 
On chrome-nickel 
automobile 


tested for 
run at a 
speed of 40 feet per minute, with % inch 
depth of cut and 15 feed; the tool was in 
A-1 condition after 15 hours of constant 
running 

The tools used on the above tests in the 
Lo-swing lathe were made from %-inch 
square, Blue Chip, high-speed steel, which 
was hardened at a white heat, and cooled 
in an air blast. In many of these tests the 
oil, squirted on the surface of the material 
cut, was heated so intensely that the flash 
point was reached, and when lighted a 
flame several inches in hight would follow 
the serpentine-like chips. 

In hardening cutters with delicate cut- 
ting edges which must remain true and 
not be distorted this company uses the 
barium-chloride process for hardening, but 
only in rare instances can they heat the 
cutters in the barium chloride to over 2100 
degrees Fahrenheit without the metal pit- 
ting. They are, however, constantly work- 
ing on this proposition and may in the 
future be able to reach higher heats with- 
out pitting the steel. 


steel, as 


work, which was 
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The Tool Steel Sensation 


When a few weeks ago Professor Ar- 
nold startled an audience by announc- 
ing the advent within a year of a tool 
steel that would do from three to four 
times as much work as even the best of 
its predecessors, he told either too much 
or too littl. The wiser course would 
have been to have said nothing at all, but 
if Professor Arnold was unwilling or 
unable to adopt a course for which every 
Sheffield would have 
praised him, he should have gone farther 


steel maker in 


and laid the whole facts of the case be- 
fore his hearers 

rhe first effect of Professor Arnold’s 
prophecy was to give the impression that 
one firm only out of all those in Sheffeld 
made the new steel, and that its invention 
was in the nature of a discovery. We do 
Arnold is re- 
sponsible for this view, but that that was 


not say that Professor 
the outcome of his statement. Now, as 
a matter of fact, nothing could be farther 
from the truth Experiments are con 
tinually in progress in all the best works, 
and we can assert with confidence that 
some half dozen other firms or more have 
known for many months that they could, 
when the time came, produce a steel many 
times more durable than the best now in 
general us¢ We may go even farther 
and say that we have convinced ourselves 
that there are now on the market many 
steels which are quite capable of doing 
from three to four times as much as is 
generally expected of them, and we have 
one particular brand in mind which has 
been sold for the last two vears or so, 
ind although of comparatively low price, 
an beat, and has beaten, in our own 
tests tools made by the latest method 
There is then absolutely nothing in the 
nature of a revolution in the production 
of these high-duty steels. They are pro 
duced by a natural process of develop 
ment from what has gone before, and 
though vanadium enters into their com 
position, we need not tell our readers that 
that element is no new ingredient in tool 
steels 

The best makers, it must be remem 


experimenting, and 


bered, never cease 
they keep on continually improving the 
But they do not 


continually change the brand or the name 


steel they send out. 


of the steel any more than a maker of 
a lathe or a dynamo gives a new name 
to it every time he effects an improve 
Many of the steels 
now on the market are called by the same 


ment in the design 


names that they have been called by Since 
they were made; but, as a matter of fact, 
month by month improvement has been 
made in them, and many of them are 
far more durable than their prototypes 
We have before us records of tests made 
with a variety of steels months ago which 
are as good as any prophesied by Professor 
\rrold, and we have also results that 
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dwarf his into insignificance. The fact is 
that the maker knows enough now of the 
mystery of high-speed steels to give the 
purchaser anything he cares to pay for. 
It is no secret that the special steels sell 
for about half a crown a pound—many 
bars have been sold at that price—whereas 
the ordinary high-speed steels can be 
purchased for about 18 pence. For very 
special steels even 3 shillings 6 pence per 
pound or more may be asked. There are, 
of course, jobs where too high a price 
could not be paid for the tool, 
any tool that would cut would be worth 


where 
its money, but, taken on the whole, 
the average manufacturer is not pre 
pared to pay half a crown a_ pound 
for his steel, simply because it is not 
worth his while, and we may take it that 
for years to come the ordinary high-speed 
steels, with such improvements as_ th 
makers are always effecting without aug- 
mentation of the price, will hold the field 
for general work against very expensive 
special brands. But anyone who needs 
special steels can have them by paving 


for them.—T7he Engineer, London. 





Shop Work in Technical Education 


By Con Wis! 


\mong the things that are usually don 
wrong is technical educating. This has 
heen said and denied so often that it may 
seem that the ground has been entirely 
Nevertheless, I believe that 
there is one phase of this question that has 


gone over. 
not been looked at from every possible 
angle; that is the relation between shop in 
struction and = school-room instruction 
lhis seems, in the minds of many, to be a 
question of the relation between the prac 
tical and the theoretical. I am not, how 
ever, inclined to admit any discrepancy be 
tween correct practice and correct theory, 
though I am aware that practice “as she 
is practiced” does not entirely agree with 
the theory evolved by both theorists and 
so-called practical men \s I have said 
before, the latter are the worst theorists 
possible The question in my opinion ts 
more between practice as found in money 
making shops and practice as found in 
school shops. 

I have watched many students through 
school and into work and I have begun to 
helieve that for the average young man it 
would be a blessing that he should be 
thrown out once or twice during his 
course for a year at a time, and compelled 
to earn his living in a shop. To say to a 
hoy that he must leave high school and go 
into a shop and learn a trade before he 
can go to a technical school is really to 
take away his best chance of success in 
the latter, for such schools, as organized, 
are simply places where the passing of ex 
aminations is the principal part of the cur 


riculum. The boy who stays away trom 
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the schools three or four years gets stale 
beyond recovery in this necessary art 

But a boy who goes to school for, say, 
a year and a half, runs out of funds, lays 
off a year and works in a machine shop, 
returns to the school with a measure of 
experience and a knowledge that educa- 
tion is worth something; for it is a rare 
thing to find a shop which does not have 
at least some one man of education and 
power whose example is sufficient to send 
the boy back with renewed interest in his 
studies and a new point of view from 
which to attack them. He will also bring 
into his school-shop work either an ability 
which will enable him to secure release 
from the work, or else with a realization 
that there is more than one way to do 
most things and a desire to find out the 
school’s way that he may take the best and 
make it his own 

[his repeated once more before the end 
of his course, say, between the third and 
fourth years, will bring out a boy who has 
had a six-year course of study, two years 
f experience, two years’ pay, and a book 
knowledge gained when quite a little more 
mature than many of his friends. ‘He ts 
two years nearer that maturity which all 
employers in s« lf-defense demand before 
giving a young man a responsible job; he 
has two years less to forget his technical 
knowledge before he is allowed to use it 
When we consider that nine-tenths of the 


disgruntled technical graduates are about 


two years out of their schools, we see that 
f more students followed the plan out 
lined there would be less disappointment 

[ remember one young man with whom 
l was thrown in contact a few years ago 
He was a graduate of a prominent eng! 
neering school and he was drawing some 
thing under $10 a week, keeping tabs on 
osts in the office of one of our tariff 


Every mealtime he re 
galed us with his knocking of the school 
from which he came, in which he was 
aided by a graduate of a college who was 
getting almost $11 per in the same office 
iperior position, This enabled him 


‘ 
' 
to tell his friend of the advantages of a 


college educatio1 vet i technical one 
One day a letter came which turned the 
first voung man into a loval alumnus in 


less time than you could say James Robin 
son, or words to that effect. It was simply 
a letter from another concern offering him 


* 


$2000 a vear, resulting from a recom 


} 


mendation sent by one of his professors 


These people would not have hired him 


two years before at any price They knew 


of him, they sized him up as being capable 
but bovish and preferred to leave it to 
someone else to take the “boy” out of him 

The course of a boy through school is 
too much like a bicyclist picking his way 
over a road strewn with stones He 
covers his distance successfully but at the 
end he does not know whether he went 
past a swamp or Niagara falls. I be- 
lieve it is worth while to stop off oc- 


+ 


‘asionally and find ou 
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contest of facts with this mass of misin- 
formation, and the only doubtful point is, 
which shall prevail? 

fhe report of the committee of the 
Society of Civil Engineers is in fact, 
chiefly made up of a re-statement of 
fables and fictions which an investigation 
of the facts has demolished. This investi- 
gation the committee ignores, and thus 
places before the Society a report which 
it could not fail to repudiate did its mem- 


bers know the facts 


The Compulsory Working of Patents 


\mong the surprises of the new tariff 
ll which is now befere the House of 
Representatives ts a rider which has no 


elation whatever to the bill as a whole, 


ind by which it is provided that patents 
shall be granted to foreigners by this 
untry only under the same conditions 
s those granted to American applicants 


for patents by the country from which the 


foreigner comes 
lhe means bv which this matter has 
been taken out of the hands of the Com 


mittee on Patents and placed in the hands 
the Committee on Ways and Means are 


unknown to us, but the motive is appar 


ently the quick passage of the measure in 
rder t et the wid spread demand fi 


1 1 1: - e 4 ‘ 
Cc, IK use, as subsidiary feature of 


riff bill, it will naturally receive little or 


no discussion and probably be passed as 
t stands 
This measure Was ne of those dis 


ussed a vear ago before the House Com- 
nittee on Patents, and while it was gen 
erally recognized as, in principle, the most 
ppropriate measure suggested, very seri 
us objections to it were pointed out 
hese were discussed on page 22, Part 2, 
ur last vear’s volume, wherein we re 
peated the substance of some of the testi 
mony given at the hearings of the Com- 
mittee on Patents in which it was pointed 
ut that the measure would require the 
issuing by our patent office of 116 differ 
ent kinds of patents for different terms 
and upon. different « mnditions, that it 
would require the interpretation of the 
seme number of different patent laws, and 
hat it would throw upon the patent office 
n unworkable volume of business 
\s we have said before, we have as full 
mpathy with the idea behind this meas 
ure as anyone, but the occasion 1s plainly 
ne for extended discussion and careful 
hich it now has seant probability 
of receiving 
ne of the strongest arguments mad 
before the House Committee on Patents 
vear ago in opposition to the measure 
was by the Commissioner of Patents on 
whose office the burden of the execution 
of the act must fall. It is too obvious to 
need discussion that the opinion of the 


Commissioner should not be ignored and 


we 
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that a measure which is surrounded with ire not as extensive as those for helical 
such complexities as this should not be springs, as they cover only 8 pages of th 
passed in the manner in which this seems book 

likely to pass STEAM PLANT ENGINEERING. By Prof. G 


The hearings before the Committ: F. Gebhardt. 816 6x0-inch pages: 451 


+ 
Patents last year were among the most illustrations; indexed. John Wiley 


nstructive that we have ever seen i here & Sons. New York Cit Price, $6 


was s arcely it witness be fore the con mit 3 : 
[his book is a presentation, in concrete 


tee who did net approve of the principle of ae ; , 
, ' git rm, of the substance of the lectures de 
he various measures proposed, but tl ; ‘ ' 

: : vered to his classes by the author, who 
was scarcely one who did not foresee fat ; 
; : ‘ professor of mechanical engineering at 
greater injury than benefit t meri ¢ 
Armour Institute of Technology. De 


| | igned primarily as a textbook for eng! 
i01 f anv of the measures then sug 
; eering students, it 1 expected to be also 
gested, and there was none which re é 
: , use to practicing engineers Sucn 
fuller discussion than the one now in ' = , 
al , + 1k naturally begins with the dehnitio1 
Nor d in the tariff bill : ; 
the terminology of its subject. 
= Chapter II treats of Fuels and Combus 
Erratum tion, classifying and defining the fuels 
— ailable, giving their reactions in com 
On page 63, at the bottom of the second bustion with the temperature produced, 
lumn. the last term of the equation ir required, etc., with tables of the heat 
’ ’ rT ] ‘ + ] ; ; | ? 1? t 
ould r id 2acos 8) 1 t ? [) @ ) . lea AW: cilte pti emp 
s printed tures, losses du complete combu 
= Pp on, et¢ Phe n « ot size ot coal « l 
, ‘ : ler capacit nd efficiency is illustrated 
, Publications ft sama 
New Publications . diagram. Several types of burner for 
—_—_— erized fuel 1 oil are illustrated, but 
\T ’ . 1 } or 2 i he I pte devoted 
[ORRISON’S SPRING TABLES. By Eg R s $36 , 
. ) : Pastas sSHeectrat ad A hec he 
Morrison. 84 6x9-inch pages. M Boilers, 1 lescribes the 
son & Martin, Sharon, Penn. Price, $ | types in common use, explains the 
Chis work nat lly divides into f it of evaporation, heating ri hoiler 
sections-—formul mathematical tables. nd Turnace emmct et 
tables for helical prings and tables for Cl ipter [V treat f Smoke Prever 
elliptical springs The formulas cover tion, Furnaces qd Stoke! ind in Ch p 
oth helical and elliptical springs and are '¢€! V the available intormation upot 
worked out with a uniform notation. Th Superheat is grouped into the most con 
nathematical tables are meager. consist enient form that w vet seen 1 
ing of the decimal equivalent for fractional for the practical mat Coal and Ash 


parts of 7 where the denominators rang Handling Apparatu re then taken up 
trom 1 to 24 inclusive The fifth powers [he succeeding twe chapters, upon Chim 


f fractions are given, ranging from 1/16 meys and Mechanical Draft, contain tha 


fr 
2 inclusive, the increment of increase f which the practicing engineer is most 
being 1/16. Cubes of fractions are given likely to have need presented in a form 


for the range 1/10 to 114 inclusive. the available for ready us« 


increment of increase being 1/16 lhe Steam Engines and Steam Turbines are 
tables for helical springs are divided nto then taken up it 1S the author's opinion 


two sections, classed as light and heavy. that notwithstanding the encroachments 


he properties of the light springs are ar of the turbine and the gas engines, “th: 
| I 


ranged for graduated values of the ratio, reciprocating steam engine will hold its 
mean diameter of coil to diameter of wire own for years to come.” The engin 


\ll springs made from wire less than 1/16 chapter is devoted to a general considera 


inch in diameter are classed as light. all tion of the effects of various disturbing 

others are classed as heavy rhe prop causes upon the ideal engine, the value 
rties of heavy springs are arranged ac of condensing, compounding, reheating, 
rding to the size of wire or bar [he jacketing performances under _ test, et 


light spring tables cover a ratio range without any attempt to describe existing 


from 3 to 9 inclusive The increment of types. That onthe Turbine, however, con 


increase is 1/16 The tables for heavy sists i rge part of descriptions of the 
helical springs are arranged for wire or forms most used, although much general 


bar diameters from 1/16 inch t information on cost, effects of pressure 
inches inclusive, varying by 1/16 inch cuum, superheat, ete., is included. On 
These tables are all prepared for cil 1 the longest chapters in the book is de 
cular cross-section Factors are given oted to Pipes and Fittings. Lubricants 
whereby the quantities in the tables may and Lubrication, Furnace and Economics 
be used for wire or bar of rectangular or Cost f Power, Testing and Measuring 
elliptical section The elliptical spring \pparatus, ['ypical Specifications nd 
tables are also worked out for light and cde scriptions of A Typical Central Station 
eavy springs. Springs made from plates and A Typical Isolated Plant complete the 
less than 1/16 inch thick are classed as_ body of the work, a General Bibliography 


light; the others a heavy These tables of the s ibject. the 4A.S. M. E codes of 


( ‘ 
\ 
{ 
{ 
1 ' 
i 


ein 


Conducting Boiler and Engine 


ommendad 


introduced as appendices 


1 


le feature of the work 1s 
r each section of a list of 
information upon the sub 


treats Che book 1s made 


| excellent style and the 


vere evidently “made to 


reatment is such a 
erviceable tor the ma t 
itical attainments It is 
be tudied to advant 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 


engaged in the fast traverse by a spring work surrounded by a reservoir to catch 





Compound Lever Snips 


roller latch operating on the lever C. The the lubricant. The tables and saddles are 
: —— engagement of the fast traverse, however, so designed that the lubricant is carried 

rhe half-tone shows ys seed Os saps de- is prevented by a safety latch on the lever directly through circular grooves in the 
> leno cam ig rg made of D until after the indexing has been com-_ table and saddle to the frame of the ma 
se thy ogy “a proche pot me pleted when an eccentric plate mounted on chine and returned to the supply tank 
zs “- the shaft & releases this latch, permitting from which lubricant is again returned by 
ond Pon hoes grenser a the extreme the spring control lever D to engage the means of the cutters to the rotary pump 
ends of the blades than it is close to where fast power return The shaft FE is con (he dividing worm ring is made in two 


hey are piv ted They will cut 20-gage 


r 














ba —— = —EEE 





COMPOUND LEVER SNIPS 


soft steel and 20-gage soft brass or copper 


The blades are so formed that circles 


r square corners can be cut. The snip 
are 7 inches long and weigh 5s ounces 
[hey are made by the Detroit Shear C 


pany, Detroit, Mich 








A Large Gear Cutter 


[his is the latest spur-gear cutting ma 
hine of the Newton Machine Tool Works. 
Philadelphia, having a capacity f &4 
nches and cutting at any one of nine rates 
f feed from to 8 inches per minute 
[he spindle is 4 inches in diameter. 
No. 6 Morse taper and is mounted on an 


uxiliary slide for convenience in setting 








the cutter central. The cutter is driven by 
arse pitch gears and a hardened worm 
inning in a bronze wheel, both in oil 
Power is furnished by a 15 to 20 horse 
power, according to requirements, a 2 to 1 
itor being used The cutter arbor is 
lriven by a broad-faced key and is held it A LARGE SPUR-GEAR CUTTING MACHINE 
place by a through bolt, the other end 
being supported in an outboard bearing nected to and controlled by the index plate sections to allow for adjustments to com 
The engagement of a clutch on the ver which prevents any vertical feed until the pensate for wear The driving worm is 
cal driving shaft 4, gives motion to the indexing is c mpleted The lever D also rranged with roller thrust bearings and is 
ntire indexing mechanism thr ugh a is fitted with an auxili ry latch which can fitted in a bracket which can be disengaged 
friction plat [he index plate has a slot be engaged with the rod B to prevent the by the eccentric lever R. The illustration 
with a hardened-steel face, which engages vertical feed being engaged through any shows the machine in operation on a gear 
the stop automatically at every one, two number of revolutions of the tabl [his having seventy-six 2-inch circular pitch 


r three revolutions as desired, allowing is a very desirable feature as many of the teeth, two teeth being cut at one time at 


ne, two or three teeth to be cut at one gears for which this machine was particu- the rate of 5% inches per minute, which 
the number of cutters used. larly designed are in two parts and it is is the width of the face of this gear. One 
[he fast traverse and feed motion clutch necessary to rotate the blanks in order to roughing and one finishing cutter are used 
aged by a lever connected to the tind if the teeth are properly located in simultaneously so that the cut taken after 
1d B which engages with an adiustabl relation to the joints each indexing amounts to one completed 
trip on the hack of the saddle and releas [he work table is 40 inches in diameter tooth. This machine was particularly de- 
ts tor clamping th signed for the rapid production of street 


ing the lutch from the feed drive to he nd has radial T-slk 
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railway motor gears, but has since been 
received favorably by the general manu- 
facturing trade for its heavy class of 
gears. Some of these machines are used 
in cutting three pitch gears three teeth at 
one time, being, in this instance, arranged 
for triple indexing. It weighs about 20,- 
ooo pounds and will occupy a floor space 
about 10x12 feet over the oil pan on which 
it is mounted 





Improvement in Disk Grinder 


The Ransom Manufacturing Company, 
Oshkosh, Wis., have improved their disk 
grinder by the addition of hardened-steel 
end thrust collars to the spindle. They are 
also using steel disks to support the sheet 
of abrasive. In addition to these they have 
adopted a new oiling device for their 
countershafts which holds sufficient oil to 
Iust several weeks. This oils the pulley 
while the machine is standing still 


A: Pcie Suen Teal 


Users of small boring tools in _ jig 
making and in similar places will ap- 
preciate the tool shown herewith. It con 
sists of a body which is held in a chuck 
rin any other manner, and a tool holdet 
that can be adjusted across its face by the 
nurled knob at the end 
uated so as to read to thousandths, in this 


This is grad- 


way allowing the operator to know just 




















A PRECISION BORING TOOL 
how much he is enlarging the hole at 
each setting 
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It is carefully made, the wearing parts 
are carbonized and it is a substantial little 
tool with a capacity of 3 inches. It is 
made by the Precision Boring Tool Com- 
pany, Detroit, Mich 


Small Double Swivel Vise 


Although designed especially for auto 
mobile and motor-boat work, this vis¢ 
should be found equally useful in many 
other cases, such as repair shops of all 











499 


Ratchet Driven Die Stocks 


[he Hart Manufacturing Company, 
Cleveland, O., whose geared die stocks 
were recently illustrated, has brought outa 
line of Buckeye die stocks in which the 
power is applied by a ratchet instead of 
gears Instead of gears the ring carries 
two latches AA which engage, one at a 
time, for either right- or left-hand work 


1 


[his enables the die stocks to be used in 























4 SMALL DOUBLE-SWIVEI Ist 


kinds or in the tool room where it 

necessary to hold work at varying angles 
It is so designed that gripping a piece ol 
work in the jaws, locks both the swinging 
and swiveling of the vise, holding the 
work firmly at whatever angle it is held 
when the screw is tightened It is of 
simple construction, the wearing surfaces 


are large, there are no. leve! 


CHey IVEN GEAR STOCK 
se places where it is impossible to get 
nplete revolution of the usual handle 


other ways it is similar to the geared 


ds and can also be used for cutting off 


pipe W shown at the tim 


A Novel Angle Drive 


driving of shafting at right angles 1s 
fter serious problem, the latest sos 
tion being that of the Max Ams Com 
Mount Vernon, N. Y., and illus 
ted herewitl It consists of four 

















pivots, and altogether it seems to be a 
very desirable little tool. It is made by 
the Fulton Machine and Vise Company, 
Lowville, N. Y 


procket wheels and a special chain, built 


with link openings in both directions. This 
is necessary to mesh with the idle sprock- 
ets on the short vertical shaft and at the 
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1e time mesh with the driving and these may be varied while the drill is in’ over the pipe to be gripped. The nut is 








riven sprockets. It 1s a very simple de motion lhe spindle has quick advance not let into the frame, but has a full bear- 
and is built to transmit various and return, and is counterbalanced, as ince at the back of the-frame. The thread 
ints of power illustrated in lig. 2, which shows the rear is milled in the sliding jaw, which is 
— of the radial art \ tapping attachne suided both in ‘the frame and a rib on the 
with which the machine is equipped is lever. Both the sliding jaw and the lever 
adi: } arranged that adjustable screw causes handle have hardened-steel jaws inserted 
adla n J 
aa the tap to slip when it reaches the bottom which grip the pipe. In use the front edge 
7 ; of the hol lhe starting, stopping and f the frame bears against the pipe at all 
lf-tones illustrate a cone-driven ; aa” ; 
, 7 : eversing lever ts located on the head and times so that raising the lever withdraws 
1 iit 1 nn 2 root 
. : , * J “ : lit + 1 ; ' ; ] ‘ rot ] } 1 e : 
: directly of the operator he e teeth from the pipe, avoids locking and 
the Mueller Machine Tool Com- : : hath : 
: i utomatic feed four changes and can es the teeth of the hardened jaws. It 
Cincinnati, O These drills ar ; cs ; cs : 
- : ye Operated as positive t ery substantial in design, and seems to 
iti the regular line of |, “70 , hil 1 rill ; 
1] ne ane, gee e Changes can be made while the drill +: mo points of value It being 
is in one ¢ rT] : _. ] : A ‘ ae 
( d body many of the features of -.. Py oo ndled by George C. Winslow, Kalama 
. witl n Or nf table desired. \lich 
{ e of drill e stationary colun 
‘ I wolted t { base 1s of eav' — - 
| di ang anit A New Pipe Wrench 
on wer . ew Fipe Wrenc T ? ce. 
ved 1 two handles , I [wo Large Valve Boring Machines 
iT I 1¢ | ¢ rt ) vy he ra sec 
\\ ‘ nd] S nt? lled lr) 1 Werk as seve 11 y fT tu S 
t will anne to users ft su t ] It ‘ | of large valves, both angk 
TI ) pivoting pin and tl] and gate, require special machines and 
ling jaw is supported by the frame clea those shown herewith have been designed 
ecially for this purpose The first ts 
ilves, whose seats are at an 


nele to the stem and to bore and _ face 
ds at onee lhe machine is built 
arts, the central or holding 


ving bolted tirmly to the base 

















\t each end, connected only by the 
' V PIPE WRENCH ‘ wn, 1 boring head with inde- 
vndent gearing. These are moved on the 
ise by the rack | Mon at the | of 
¢ na wl en ( tie prope angle 
~ ee Stterrververry 
' I a} plac 


he machine shown 1s belt driv« , but 
he ire also made to be driven direct by 
i motor when desired. The driving train 
1 


is easily seen, which includes the main 








drive of the outer spindle, the independent 




















rive of the inner or telescoping spind] 
the feeds. These are shown in fig. 2, 
e heads being fed into the work by th 


FIG. 2. PIPE WRENCH DISASSEMBLED worm and wheel shown. When a facing 





) within easy reach of s used the star feed pins are held in 
« ‘ Cal s traversed by 
t 1b] ead screw, and is 
eg ppe Wl s le ] ng de vice 
’ 
Correct sp tor all kinds of drilling 
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‘ . pe bt ill 
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$ I e spindle ind | 


i I \ MACHIS FOR |} ING GATE-VALVE SEATS 
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1s the over arms, using one or more as de be changed by conveniently located levers, stool shown with this It is light to 
ar- sired. ind the tool bloc! in be adjusted by the handle, yet strong enough to support any 
ad ; yperator whether the spindle is stationary car. The top is a steel casting, made with 
is DP HREE-WAY FACING MACHIN! rr in motion 1 gap to take the truss rod and still allow 
he Ihis is for large globe valves or pip It will face to 28 inches in diameter. ‘ 
er fittings and consists of a heavy bed, sup nd can! that the facers are am 
ed porting a revolving work table and carry where between 12 and 4o inches apart 
ze ing three saddles. Each saddle or head he spindles can be brought within 17 [QO 
' / ' 

1 has a horizontal movement and rri€és a inches of th nter. or set 22 inches away A \ 
vs facing head, as shown while the facer can hy ried from 6 to 20 
d lhe revolving table is 32 inches in dian inches ones cnenbes f spindl table 
It eter, is graduated in degrees an NaS is 1s inehe It weighs er 18.000 pounds 
O eight holes for index pin this allows These at ll heavy. substantial ma 
g three surfaces to be machined at the same hines, especially designed for the work 

time The spindles are all driven fron ire to do. formit Imost lees al 

one 4-step cone, through gearing I , chines by themsely nd are n le 

different ratios, giving six changes Of Poaman & Smith. Provider R | 

speed, varying from 8 to 44 revoluti Seen 2 y i 
: per minute. The feeds are four in nu 
> . 

ber, from 4 to 32 per inch, and each facing — 1. ¢ ] 

ee nel oil. alates dak Steel Auto Axle Stool 

which gives a continuous in or out mov : 

“ ‘ \ 
ment his is done by gearing fron The repair of tomohbil s well as ; 
shaft passing through the center of « their manufacture, | bt ht out many ia _ is 
spindle Either the ratio or directior levices ’ f the test being the axle 1 weight 1 { ix itself 

It 1s made differet go] ft Is to 
inches 12 incl square at the 
se to u e stabilit Although de ‘ 
ed especially for automobile repair 
ps there are doubtless other places 
here it might be handy, « spec ally as the 
I I sold at ery isonable 
price e invent t Reimbhold 
ett ] town, Px 
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‘ “ e pressure 
‘ ic In cor 
re n spring at 
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gulat a ‘ the « 
the sp Che feed lever at the t 
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FIG. 3 THREE-WAY FACING MACHINI 
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nze bearings. The two bear- 


frame can be taken up 


shaft has b1 
ings for the saw 
readily, and are provided with receptacles 
for oiled waste. The starting handle and 
conveniently located 
at the front of the machine. The stroke 
is adjustable from 4 to 634 inches. The 
capacity is 6x6 inches on the long stroke 
and 8x8 inches on the short stroke. The 
machine takes blades from 12 to 17 inches 
by the Armstrong 


automatic stop are 


in length. It is made 


Blum Manufacturing Company, Chicago, 


Illinois 


Improved Tool Holders 


The G. R. Lang C Meadville, 


Penn., have improved their tool holder so 


mpany, 


that it is now more convenient than ever 
Che binding bolt is flattened on one side 
and when turned to bring the screw slot 
“out” mark, this allows 
freely 


in line with the 


the tool down 


to be slid up or 











IMPROVED TOOL HOLDER 


When turned to the “in” mark, the bolt 


body engages with one of the grooves in 


the back of the tool point and locks it 
securely in place. 
Those who desire to forge their own 


tool points so as to use their own brand 


of steel will be supplied with die block s 

















IMPROVED TOOL HOLDER 


as to make the points in their own shop 


The threading-tool points can be made 
stock, which comes glass-hard 


and needs no tempering 


from bar 





\ccording to a consular report, the Buda 
established 


pest news-telephon sery ice, 

ma years ago, continues in successful 

peration \n annual subscription, $7.31, 
} 


paid quarterly in advance, entitles the sub 
scriber to two receivers and the full ser 
vice of news, music, ete., the subscriber 
to pay 


moval, generally about $8.50 


the expenses of installation and re¢ 
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A Variable Scale 


By H 


I>} il 


\. S. HowartH 

A variable scale is one with which any 
odd-sized drawing or reproduction can be 
simply adjusting 
known 


nicasured accurately by 
the scale to correspond to any 
dimension and then measuring the ofhers 
directly by means of the scale. Such a 
scale will be described, together with the 
particular case for which it was designed 

li became necessary to dimension com 
a set of photographs, no two otf 


The need 


ple tely 
which were to the same scale. 
of a variable or adjustable scale at once 
became evident; otherwise the task wonld 
The photographs were 
being which repre- 
sented the greatest and the least reduction 


have been tedious. 
scrted, two chosen 


The known dimension of one of 


of size 
these was carefully transferred to a draw- 
ing paper and laid off as AB in Fig. 1. 
This represented 4 feet 8 inches. The 
known dimension of the other was laid off 
as C D parallel to and symmetrically below 
1B at about CD 
represented 4 feet 10 inches. 

[he line A B was next extended to E 


the distance shown; 
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Having established the principle and the 
proportions, the diagram shown in Fig. 2 
was then constructed making OP equal 
to AF and OR equal to CM. As many 
feet were then laid off on OPS as would 


serve to measure the greatest dimension 








an Machiniat. ¥ ” 

FIG. 3. THE FINISHED VARIABLE SCALE 
on the photographs. The point G’ was 
placed to correspond to the position of G 
in Fig. 1. The length OP was divided 
ito I2 parts and 12 lines were drawn to 
G’. These represent the inch spaces while 


the lines 1G’, 2G’, 3G’, etc., represent the 





so that 4 E would measure about 4 feet foot spaces. This diagram was then re- 
U 
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DIAGRAMS AND GRADUATIONS FOR A VARIABLE SCALE 


io inches in proportion to A B. The point 
/’ was then placed in the same proportion 
1 foot from A. By connecting AC and 
FE: D and producing them a point of inter- 
ection G was found. The line FG was 
then drawn 

Suppose now a line HKL be drawn 
parallel to 4 E. Then it will measure 4 
feet 10 inches if measured by the urit 
length 1K. In just the same manner 
C M is 1 foot of the scale which measures 


D as 4 feet 10 inches. 


produced on a piece of tracing cloth. ‘This 
was cut off at WX and UV. It was then 
bent over to form a hollow cylinder and 
the edges WX and UV pasted together 
so that OT and OS remained parallel. 
When dry it was flattened and slipped 
over a strip of cardboard which had been 
previously prepared, as shown in Fig. 3. 

By slipping the tracing cloth back and 
forth around the cardboard any length of 
scale can be brought to the working edze 
provided its unit foot is not less than OR 


SS 








309. 


id the 
‘ig. 2 
equal 
many 
yould 
sion 


‘as 
G 
ed 
to 
ile 
1e 
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or greater than O P. The ease with which 
the photographs in question were meas 
ured is at once evident. This variable 
scale has numerous applications besides 
the one for which it was designed. It may 
be used for laying off proportionate dis 
tances on lines of varying lengths, or for 
dividing lines into any number of equal 
or proportionate parts. When standard 
parts of machines have to be laid off re 
peatedly in different sizes a scale similar 
to the one described above can be con 
structed so that a set of dimensions for 
the size required may be slipped to the 
working edge of the scale and used 





Forthcoming Meetings 





National Metal Trades Association, an 
nual meeting, April 14-15, New York City. 
headquarters Hotel Astor. 

American Society Mechanical Engineers, 
semi-annual meeting, Washington, D. C 
May 4-7. 

American Supply and Machinery Manu 
Association, joint convention 
Machinery 


facturers 
with Southern Supply and 
Manufacturers Association, Chattanooga, 
Tenn., May 5, 6, 7; headquarters, Hotel 
Patten 

National Supply and Machinery Dealers 
Association and American Supply and 
Machinery Manufacturers 
joint convention, Pittsburg, Penn., May 
12-13-14, headquarters Fort Pitt hotel 


Association, 


The Foundry and Manufacturers Supply 
Association, convention, Cincinnati, Ohio, 
week of May i. 

\merican Foundrymen’s Association 
convention, Cincinnati, Ohio, May 18-20, 
headquarters Hotel Sinton. 

American Hardware Manufacturers As- 
sociation, joint convention with Northern 
Hardware Jobbers Association, Pittsburg, 
Penn. June 9-11, headquarters Hotel 
Schenley. 

Railway Master Mechanics Association, 
annual convention, June 16-18, Atlantic 
City, N. J. 

Master Car Builders Association, an 
nual conventien, June 21-23, Atlantic City, 


N. J. 





Business Items 


The general offices of Edwin R. Kent & Co 
Chicago, have been moved to 115 Adams street 

Charles A. Schieren Company has moved its 
Boston office to 641-643 Atlantic avenue (oppo- 
site South station). 

The Wagner Electric Manufacturing Com- 
pany announces the removal of its district 
office in Pittsburg to the Lewis block and 
the appointment of Ludwig Hommell as district 
manager. 

The business in automatic spur gear-cutting 
machines heretofore conducted by the Cin 
cinnati Shaper Company, has been _trans- 
ferred to the Cincinnati Gear Cutting Machine 
Company, Cincinnati, Ohio, which company 
in the future will manufacture and sell this 
line of machine tools. 
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A Eugene Michel, who, as manager of a 
iechnical advertising organization, has, for 
the past few years, been identified with the 
publicity of numerous large manufacturing 
concerns, has just opened new offices at 1572 
Hudson Terminal buildings, New York Mr 
Michel will in the future confine his efforts 
as an advertising engineer to the promotion 
ot steam specialties and apparatus, powel 
transmission appliances and machine tools, 
and will limit his clientele to the number of 
firms to whose work he can give personal 


attention. 





Business Opportunities 


J. W. Mackemer & Co., Peoria, Ill., will erect 
a planing mill 

B. F. Avery & Sons Co., Louisville, Ky., will 
erect a new plow plant 

The Rutland Railroad is to build a new round- 
house in Bennington, Vt 

The Mitchell Motor Ca 
Wis., will build a $300,000 ad _ ition 

rhe Topeka (Kan Steam Boiler Works, 
recently burned, is to be rebuilt at once. 


ompany, Racine, 


rhe United Wireless Telegraph Company, 
Seattle, Wash... is to erect a new factory 

It is said the lowa Central Railroad will 
build auxiliary shops at Oskaloosa, lowa 

rhe Jewel Motor Car Company, Massillon, 
Ohio, will build a two-story addition to plant 

The Illinois Traction Company will spend 
$100,000 for additions to shops at Decatur, Ill 

Carlos Gonzalez U., Carrera 296, Chillan, Chile, 


is inquiring for machinery for a furniture factory. 


The sight Feed Oi] Pump Company, Mil- 


waukee, Wis., is having plans prepared for new 
plant 
The Portland (Me Ship Building Company 


is erecting a new building to be used as a machine 
and engine shop 

rhe General Electric Company, of Schenectady, 
N. Y., is to build a $100,000 addition to its plant 
at Toledo, Ohio 

Roku Roku Shoten, 3 Shinsakanacho, Tokyo, 
Japan, are inquiring for pulley turning lathes 
and screw thread presses 

The Ruston (La.) Foundry and Machine Com- 
pany is to install additional machinery for 
manufacturing car wheels, et« 

Plans have been completed for two additions 
to the cabinet-making plant of the Victor Talking 
Machine ompany, Camden, N. J 

rhe Guilford Manufacturing Company, Buffalo 
N. Y., recently incorporated to erect plant for 
the manufacture of woolen and silk yarns, ete 

Fire destroyed the shipping and storage depart 
ments of the Standard Foundry Company, 
Cleveland, O., causing a loss of about $10,000. 


The Harvey Hubbell Company, Bridgeport 
Conn., manufacturing tapping and _ riveting 
machines, etc., will build a new five-story factory 

The Russell, Burdsall & Ward Bolt Co. is to 
erect a $40,000 addition to plant in Rock Falls, 
Ill The main plant is located at Porchester, 
a. Bs 

The Barrett Manufacturing Company, Chicago 
Ill., is said to be planning the erection of a new 
roofing 


plant. The manufactures 


materials 


company 


The E. L. Watrous Manufacturing Company, 
Des Moines, Iowa, making hardware specialties, 
will erect a two-story addition and install new 
machinery 

The Kinnear Manufacturing Company, Col- 
umbus, Ohio, manufacturing steel doors and 
shutters, is having plans prepared for a large 
addition to plant 

It is reported that the New York Central & 
Hudson River Railroad Company is planning to 
rebuila car repair shops at Lyons, N. Y., which 
were recently burned 
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Mappin & Webb, Ltd Royal Works, sShef 
field, England, silversmiths and cutlers, are in 
the market for machine for stamping mono 
grams on spoons forks, ete 


The Tabor N.C 
pany, recently incorporated, will establish plant 


Lumber and Crate Con 


to manufacture crates, door, blinds, et« F. A 
rucker and others, incorporators 

rhe Luzerne (Penn.) Manufacturing Company 
founders, machinists and blacksmiths are 
building a new foundry and machine shop 
rhe old foundry was burned some time ago 

rhe foundry building at the plant of the 
Central Foundry company, at Anniston, Ala 
vas destroyed by fire, causing a loss of about 
$60,000. C. R. Schmidt, with headquarters 
at New York, is vice-president and genera! 
anager 

The William H. Page Boiler Company, which 
moved the larger part of its plant from Norwich 
Conn., to Meadville, Pein., after its plant burned 
has « ecided to erect at Norwich a storehouse 
and machine shop to set up boilers shipped 
in parts from Meadville 

rhe Isthmian Canal Commission, Washingtor 
D. C., will receive bids up to 10:30 a.m Apri 
5, for pipe and fittings, valves, cocks, grease 
and oil cups, lubricators, oil pumps, steam 
whistles, gage glasses, gages, engine indicators 
ammeter, tachometer, planimeter, etc., as per 
Circular No. 498 


The Toledo (Ohio) Machine and Tool Com 
pany has let contract for a three-story addition 


to main shop This is to be equipped wit! 
large tools, specifications calling for 60-inct 
lathes S-loot boring mills and gear cutters 


30-inch slotters, et« Additional cranes wil 


also be installed 


The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
bids as follows: April 6—Induction motors 
(schedule 1058), are lamps (schedule 1052) 
twist drills, files, screws (schedule 1066), 
ecaling gear machinery (schedule 1041), ash 
schedule 1043), 


lathes (schedule 1039), expanding mandrels 


hoisting engines engine 
(schedule 1066), tool grinding and shaping 
(schedule 1040) crank 
(schedule 1039), turret turning gear (sched 
ule 1042); April 13 —Drilling machine 
(schedule 1062), ice machines (schedule 


machine shapers 


1061), moters (schedule 1037); April 20 
Turbo-generating sets (schedule 1048), lathes 


(schedule 10388), drill presses (schedule 1038) 


Want 


Rate 25 cents per line for each insertivr 
4bout six words make a line No advertisement 
abbreviated Copy should be sent to reach us 
not later than f day for ensuing week's issue 
Answers addressed to our care will be forwarded 
Applicants may specify names to which their 
replies are not to be forwarded, but replies will 
not be returned If not forwarded they will be 





Advertisements 


destroyed without notice. No information giver 
by us regarding any advertiser using bor nun 
ber. Original letters of recommendation ’ 


other papers of value should not be enclosed t 
unknown correspondents. Only bona fide adver 
tisements inserted under this heading No adver 
tising accepted from any age ncy, association 
or individual charging a fe for “registration 

or @ commission on wages of successful applicants 
jor situations 


‘ 


Miscellaneous Wants 


Caliper list free. E G. Smith, Columbia, Penn 
We buy or pay royalty for good patented 
machine or tool Box 282, AMER. Macu 
Wanted—-Bench lathe with grinder counter- 
shaft, A-1 condition Box 818, Bristol, Conn 
Hand vwer bending tools labor-saving 
money-making Estep & Dolan, Sandwich, I) 
Wanted—Machinery to manufacture on con- 
tract Hydrostatic Machinery Co Rochester. 


Light, fine machinery to order; models and 
electrical work specialty I ©. Chase, New- 
ark, N. J 
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Prac- 


special. 
3519 


P Machines designed; automatic, 
; Pitman, 


tical working drawings.  ¢ 
Frankford Ave., Philadelphia, Pa. 

Special machinery accurately built. 
machine or turret lathe work solicited. 
ert J. Emory & Co., Newark, N. J. 

Light and medium machinery 
duplicate parts built tools, jigs, 
MacCordy Mfg. Co., ms Be 

4 small but machine shop 
in Connecticut other devices 
to its present line. Box MacH 

Wanted—Punch press and jig work; good 
facilities for manufacturing of light articles. 
Models, dies, tools, ete., made. Joseph Pollak, 
215 Sydney St., Dorchester-Boston. 

Lathe, planer and milling machine work, 
gear cutting, etc., solicited; or machines built 
complete, by a shop making high-grade machine 
tools Estimates furnished. J. Bowman, 
Box 4, Station B, Cincinnati, Ohio 

A large English firm of machine-tool im- 
porters having showrooms and offices in Great 


screw 
Rob- 


and 
etc. 


weight 
to order; 
Amsterdam, 
equipped 
to add 
28, AMER. 


well 
desires 


Britain, France, Italy and Japan; is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, AMERICAN MACHNIIST. 


We design and build, or build from drawings 
sent us, all kinds of light machinery, from 
4000 pounds down to clocks, including sewing 
machines and typewriters; also jig fixtures 
and model work Matson Machine Co., Bethel, 
Vermont 

In order to settle an estate an attractive 
opportunity is open to a party with $150,000.00, 
competent to fill responsible position either in 
the sales or manufacturing department, to 
purchase an interest in a well and favorably 
known, profitable machinery manufacturing 
plant located in Pennsylvania, with an office 
and established trade in New York City. Ad- 
dress ‘‘Executors,”’ care of AMERICAN MACH 


Situations Wanted 


Classification indicates present address of 


advertiser, nothing else 
CANADA 


Mechanical draftsman, 14 vears’ 
five of which were spent in the shop, 
a position Experience principally on engine 
and boiler work, stationary and marine. Good 
recommendations Box 997, AMER. MACHINIST 


experience, 
wishes 


CONNECTICUT 
Wanted as superintendent, a man with 
executive ability, A-1 character, first-class 
chanic, capable of taking charge of a 
plant Box AMERICAN MACHINIST. 
ILLINOIS 


rare 
me- 
large 


»” 


A capable and experienced designer of 
special machinery and tools for manufactur 
ing purposes wants a responsible western po 


sition Box 45, AMERICAN MACHINIS1 
INDIANA 
Situation wanted as superintendent or gen- 
eral foreman by aggressive and successful 
manager of men Interchangeable work 0 
cure, no pay Box 8, AMERICAN MACHINIST 


MASSACHUSETTS 


Wanted—A_ position as chief designing 
draftsman with company manufacturing 
steam and water valves Address Box 24, 
AMERICAN MACHINIST 

Production superintendent who can reduce 


costs and increase production in the manufac- 
ture of valves, fittings and pipe for power plants 
sox 991, AMERICAN MACHINIST. 


AMERICAN MACHINIST 


NEW YORK 
Wanted—Position as draftsman, detailer or 
tracer. Can furnish best of reference. Box 


44, AMERICAN MACHINIST. 
Mechanical engineer, well up in design, shop 
supervision and business methods, experienced 


technical school teacher, wants position in 
metropolitan district Box 20, AMER. MACH. 
Draftsman, technical graduate, eight years’ 


experience on automatic and special machines. 
Accurate, quick and neat Best references. 
Address Box 29, AMERICAN MACHINIST. 
Progressive, up-to-date machine shop super- 
intendent—very successful organizer and cost 
reducer—wants to change. Location imma- 
terial. Address Box 32, care AMER. MACH. 
Mechanical Drawing—A competent toolmaker, 
age 24, has experience on all around toolmaking, 
machinery; has some experience on drawing 
and designing tools and devices. Now employed; 
wishes to make a change, with opportunity 
to continue mechanical designing teferences 
Box 33, AMERICAN MACHINIST. 
WISCONSIN 
29, on machine 
interchangeable 
Box 17, 


Experienced designer, age 
tools, fixtures and dies ior 
work Three years’ shop experience 
AMERICAN MACHINIST. 


FOREIGN 


Man, 42 years of age, with 15 years’ ex- 
perience as works manager, and 6 years’ foreign 
manager, desires position as latter at 
with A-1 American engineering firm. 
familiar with English and Conti- 
up-to-date hustler. Box A. 3, 
6 Bouverie’ Street, 


sales 
London, 
Thoroughly 
nental business; 
AMERICAN MACHINIST, 
London, E. C., England 


Help Wanted 


Classijication indicates present address oj 

advertiser, nothing else 

ARKANSAS 

contract shop; one who 

permanent position 
man Address € 


can 
and 
H. 


Machinist for 

all-around work: 

work to right 
Hepe, Ark 


do 

steady 

Ruggles, 
ILLINOIS 


Wanted——Operating clerk, middle aged, ex 


perienced factory man for manufacturing 
establishment. One who has mechanical ex 
perience, capable of issuing orders and fol 
lowing same to completion Able to handle 
departments to company’s best interest. 
Sox 41, AMERICAN MACHINIST. 
INDIANA 
Wanted—4 toolmakers, 6 lathe men, 1 fore- 
man. Good wages, steady employment Box 
943, AMERICAN MACHINIST 


MASSACHUSETTS 


A manufacturing company wants a general 
foreman or division manager to develop a small 


tool department—taps, dies, reamers, drills, 
ete Box 38, AMERICAN MACHINIST 
Wanted—By large manufacturing concern, 


high grade cost man who is thoroughly accurate, 
familiar with up-to-date systems and with iron 
and brass foundry melts, mixtures and reports. 
Man capable of taking charge. Address, giving 


experience and salary expected Box 39, AM. Ma 
MICHIGAN 
Wanted—Machine-shop foreman with wide 


experience in modern shop practice to handle 
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dress, with full particulars, Lakewood Metal 


Co., Box 182, Lakewood, N. 
Wanted—Man with technical 
mechanical engineer for _ Sales department 
manufacturing company, vicinity New York. 
Must have had office experience and be a good 


education as 


correspondent. Giye full details. Box 30, 
AMERICAN MACH 
NEW YORK 
A first-class draftsman accustomed to tool 
and jig work. Must have had broad experi- 
ence in this line. Send references with appli- 
cation. Good pay and steady place for the 


Apply Box 27, AMER. MACHINIST. 

Wanted— First-class designer for steam steering 
gears and general machinery. Must be a rapid 
and accurate draftsman and have some execu- 
tive ability. In replying give detailed state- 
ment of experience, salary expected and refer- 
ences. Box 31, AMERICAN MACHINIST. 

A competent salesman wanted to sell gen- 
eral, also special lines steel and iron from mills, 
in New York, New Jersey, Connecticut, western 
Massachusetts. No dead ones need apply. 
To receive attention state age, experience and 
salary expected. Box 34, AMER. MACH. 

Wanted—Works manager, age between 30 
and 35, college graduate; must be up-to-date, 
familiar with bonus system and _= structural 
and machine shop operations; also must be 
ambitious and energetic. The position has a 
promising future. Box 37, AMERICAN MACH. 

Draftsman Wanted—Experienced detailer 
on punches, dies, roll and dial feeds, who will 
develop into a designer; permanent position, 
New York City, lower west side. State age, 
where and between what dates you did sim- 
ilar work, and salary received. ‘“Confiden- 
tial,” Box 47, AMERICAN MACHINIST. 

Is there a man in this country whose services 
can be promptly secured, competent from 
ability and actual experience to administer 
position of correspondent and office manager 
in business controlling special and general 
lines of steel and iron for direct sales as well 
as carrying stocks? To receive attention state 
age, experience and salary expected. Box 
35, AMERICAN MACHINIST. 

A young, growing manufacturing concern 
in Central New York is in need of a live, 
up-to-date machine shop foreman. Must be 
thoroughly capable, energetic, able to handle 


right man 


men to best advantage and to produce satis 
factory results. Applicants should be not less 
than 30 years of age, not a “system crank,” 
or “too big’ for the place. Give references 
and detailed statement of experience, educa- 
tion, present position and lowest wages to 
begin with. Selection will be made upon in 
formation furnished. Box 42, AMER. MACH 
OHIO 

Wanted Assistant superintendent for ma- 
chine shop employing 60 to 75 men. Must 
be competent to take full charge of the men 


and produce economical results. Best of refer- 
ences required. Box 15, AMERICAN MACHINIST. 

General foreman for machine room employing 
about 100 men on automobile work in northern 
Ohio. Man must have had experience with 
piece work plan and must be capable of turn- 
ing the work out quickly and cheaply. None 
but those holding down similar positions at 
the present time need apply. Box 989, Am. Ma. 

PENNSYLVANIA 

Hustling working foreman to handle 
department of 50 men. Machine 
machinists’ tools. Shop located at 
Box 36, AMERICAN MACHINIST. 


Wanted 
machine 
work on 
Allentown, Pa. 














I would like to hear from manufacturer and direct 150 men. Plant located in Middle 

who wants manager that is a first class tool- West building heavy sawmill machinery. 

maker, superintendent and organizer. Can Man with technical education preferred. Box 

make prices cut costs and has had six years’ 40, AMERICAN MACHINIST or a e 

selling and sales manager in United States NEW JERSEY 

and Europe. Well posted on best tools and i ae i a —— : : 

production. I will take small salary and share. oolmakers wanted for sub-press die and Valuable Canadian Patent—On_ labor-saving 

of saving over present costs. Shall expect fine close fitting interchangeable parts. Box machine being rapidly introduced in the United 

good salary if results are shown. Thirty-six $6, AMERICAN MACHINIST. States. Reynolds Machine Co., Moline, Il. 

years old and not afraid of work. Address Strictly first-class mechanical draftsman For Sale—36”’x48"x10’ Cleveland open side 

‘Cleveland,’’ AMERICAN MACHINIST wanted; one with experience gained in large planer, three heads. Like new. Original pur- 

NEW JERSEY pone hy = —_ is ae to, design oy pre- chaser absolutely guarantees condition: Strong, 
ninaries submitted. ive references and state ‘arlisle & Hi : ‘level: i 
Mechanical draftsman wishes position. Box nationality. age Te onl = (  Goabie ( arlisle «& Hammond Co., Cleveland, Ohio. 

25, AMERICAN MACHINIST. care AMERICAN MACHINIST. — , For Sale—Well equipped general machine 
ee i AME shop in New Jersey, employing 24 hands and 
Contract shop, automobile machinist and in loowns al , é AN Jersey, ) - : 

azaftanen poe "26 years old several Salesman—A traveling salesman who is now now running 13 hours per day and with good 

years foreman, desires position ‘Box 43 selling the machine or railroad supply trade, prospects for the future. Good reason for 

A MACHINIST * to carry a high grade bearing metal (babbitt) selling. Investigation solicited. Address “R,” 

AMERICAN ACHINIST as a side line, on liberal commission basis. Ad- Box 1216, New York Cit : 
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